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ARGENTINE ANT CONTROL CAMPAIGNS IN MISSISSIPPI 


By R. W. HARNED and M. R. Smita 


Fourteen years ago at the Chicago Meeting of the American Association 


of Economic Entomologists, Wilmon Newell, then of Louisiana, began 


a paper on the Argentine : 
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Although these statements were made fourteen years ago and this 
pest has been under observation in Mississippi during the years since 
then, the writers do not feel that they can improve on Newell’s descrip- 
tion of the injurious nature of this insect. As a prophet, however, he 
was not quite so accurate in predicting that the Argentine ant would 
not be likely to admit of remedial measures being as easily applied as 
for the San Jose scale, gypsy moth and boll weevil. In our opinion the 
remedy' that has been developed for the control of the Argentine ant 
compares favorably with the remedial measures that have been dis- 
covered for any of the insects with which it was compared. 

The first Argentine ants were probably brought into Mississippi from 
Louisiana over 20 years ago. Twelve years ago there were about a 
dozen towns in the state that were known to be infested. The number 
of infestations has gradually increased from year to year until at the 
present time there are over forty different towns that are known to be 
infested. There are probably more that have not been recorded, as 
complaints seldom reach us until the ants have been present for several 
years and have become firmly established. All the entomological 
workers in the state have during the past year been on the lookout for 
new infestations. The nursery inspectors always look for the Argentine 
ant when inspecting nurseries, but so far this pest has not been found 
in any nursery in the State. Of its own accord the ant spreads in all 
directions only a comparatively short distance—not more than a few 
hundred yards each year. It makes “‘commercial jumps.” This 
accounts for its appearance in practically all of the larger towns in the 
state, and investigations indicate that the ant generally first becomes 
established in a town near the freight depot or in the wholesale district. 

During the past two years the Plant Board in Mississippi has been 
putting on Argentine ant control campaigns in cooperation with the 
various towns. Usually we receive complaints in regard to this pest from 
a few individuals and organizations. The people in the infested areas 
want help. We notify them that upon request of the Mayor we will 
send a man or two to make the preliminary survey at no cost to the 
town. Of course, a prompt and cordial invitation is usually received 
from the Mayor. We do not want to appear to be forcing ourselves upon 
any community. If any disgruntled citizen does not like it because 
we are looking for ants on his trees and fences, we can simply explain 
that we are there at the request or invitation of the Mayor of the city. 
In making the preliminary survey we map the limits of the infestation, 


_ §The remedy is discussed in Farmers’ Bulletin No. 1101 entitled ‘‘The Argentine 
Ant as a Household Pest,”’ by E. R. Barber. 
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then estimate the number of cans of px visoned syrup necessary for each 
block. This is usually between 150 and 200 cans, depending upon the 
size of the block, the number of trees, and the degree of infestation. 

After the preliminary survey has been made we furnish the city 
authorities with a detailed estimate of the cost of the Argentine ant 
campaign. Experience has shown that one of these campaigns will cost 
about $75 for each thousand cans of syrup that are used—this includes 
cost of cans, syrup, sponges, freight, express, drayage, labor, lumber, 
and nails. 

The Plant Board furnishes men to supervise and to do a large part 
of the actual work. The city pays for everything except the salaries and 
expenses of the Plant Board men. Two working together as a field 
party are expected to put out from 600 to 700 cans in an eight hour day. 
One man in a Ford car can ordinarily keep 5 field parties supplied with 
cans of poisoned syrup. To do this, at least two fast workers are needed 
at the filling station. They must place the sponges in the cans, crimp 
the cans on two sides, fill the cans with syrup (usually about 24 full) 
place the tops on the cans, and place them in baskets. Each basket 
holds 48 cans. Usually about 6 baskets are carried to the field on each 
trip by the automobile. The man in the car has a map of the city on 
which is indicated the estimated number of cans needed for each block. 
He instructs the field parties as to the number of cans allotted to each 
block. The field parties work one section of a city at a time in parallel 
blocks. This saves time and makes it easy for the man in the car to 
locate the field parties . 

Through the courtesy of the U. S. Bureau of Entomology, Mr. E. R. 
Barber kindly took charge of the first campaigns put on in Mississippi. 
During the Fall of 1920 (under Mr. Barber’s direction) Woodville, 
Durant, Crystal Springs and Laurel put on successful campaigns against 
the Argentine Ant. Each of these towns wished to repeat the work 
during 1921, while Columbus, Aberdeen, Gulfport, and Hazlehurst have 
also put on campaigns this fall. Many other towns have the subject 
under consideration. In every case the city authorities and the people 
generally are delighted with the results. This year Mr. Barber could 
not assist us directly, but instead of preparing the poisoned syrup at 
each town, we bought it in large quantities in New Orleans where it had 
been prepared under Mr. Barber’s supervision. This year the city of 
New Orleans is making a determined fight against this insect and under 
Mr. Barber’s direction is putting out 300,000 cans of poisoned syrup. 
Reports have reached us that various other towns in Alabama, Louisiana 
and Texas have been following the same method of fighting the ant. 
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We feel that the Argentine ant has not received the attention that it 
deserves. It is a pest of National importance, and should not be gon. 
sidered as a local problem. It is now established in many towns in at 
least ten states. We hope that it will soon receive attention from the 
Federal authorities similar to that now being given the European Com 
Borer, Green Japanese Beetle, Pink Bollworm and Gipsy Moth, with 
which it ranks in importance as a pest. It is almost certain that the 
further spread of this ant could be greatly checked. It could be brought 
under almost complete control in many of the infested areas at a cost 
far below what it costs to leave it uncontrolled, and it would pay to 
completely eradicate it from certain areas. Our experience indicates 
that this is entirely possible 

Mr. E. O. G. Ke tty: I would like to ask Mr. Harned what size the 
can is? 

Mr. R. W. Harnep: The size of an ordinary tumbler. It can be 
secured from the American Can Company of New Orleans 


PRESIDENT GEORGE A. DEAN: The next paper is illustrated by 


moving pictures 


IMPORTANT BIOLOGICAL FACTS ON THE OX-WARBLE 
CONTROL 


By F. C. Bisnop, E. W. LAAKE and R. W. WELLS 
Withdrawn for publication elsewher¢ 


Mr. R. C. TREHERNE: Does that apply for both species’ 

Mr. F. C. Bisuopp: Yes, the film was dé signed to cover bot 

Mr. L. Caesar: Would four treatments be sufficient, do you suppose? 

Mr. F. C. Bisnopp: I would say that would be ample. We give those 
at intervals of about thirty days. In that way we catch all of the grubs 
that come up from the internal anatomy of the animal and develop on 
the back 

Mr. E. G. Ketty: Could you tell us some remedy other than just 
squeezing the grubs out’ 

Mr. F. C. BisHopp: There was a part of this film relating to the 
application of iodoform-vaseline to the grub holes, which was eliminated. 
We have found that a considerable percentage of the grubs killed by this 
ointment will emerge from the animal and others will be absorbed, but 
without harm 


Mr. E. G. Ketty: What percentage of the grubs that you squeeze 


out of the hides mature as adults? 
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Mr. F. C. Bisuopp: That depends on the stage of development. We 
find it is necessary for the grubs to be almost ready to emerge normally 
in order to transform. Ordinarily it is not necessary to destroy any of 
those squeezed out, with the exception of those which have taken on 
the brown or black color, which is indicative of the time being ripe for 
them to drop out 

Mr. R. C. TREHERNE: Do either of these species occur on horses? 

Mr. F. C. Bisnopp: We have found Hypoderma larvae to a certain 
extent in the backs of horses. We consider the horse of little importance 
in connection with possible eradicative or control work. It is an abnor- 
mal host. That is also true of a good many other animals 

Mr. E. G. Ketty: How do you mix the treatment? 

Mr. F. C. BisHopp: One part of iodoform to five of vaseline. As I 
mentioned in another paper, we have found certain washes are effective 
and we have hopes of developing them. Derris in soapy water has been 
found to kill almost one hundred per cent. with a single application, 
applied with a brush to the backs of the animals. I might say also that 
the British Board of Agriculture is advocating the use of a tobacco 
decocti yn on the backs of cattle 

Mr. C. E. Petco: Have you noticed any effect that wet springs have 
on the prevalence of the grubs’ 

Mr. F. C. BisHopp: Wet springs are always unfavorable to them. 
That comes about in two ways, we think, first, due to the ill effect on 
the pupae, and the second due to the effect on the flies when they want 
to deposit their eggs. Most egg laying occurs in the sunshine and if you 
have continued cool cloudy weather it results in the destruction of the 
adults before they havea chance to deposit. Nearly always the next year 
following a rainy, cool spring, you find a lower percentage of infestation. 


PRESIDENT GEORGE A. DEAN: The next paper is by N. F. Howard. 


THE MEXICAN BEAN BEETLE IN THE SOUTHEASTERN U. S. 


By NEALE F. Howarp, Specialist in charge, Research Work on Mexican Bean Beetle, 
Bureau of Entomology' in cooperation with the Alabama Experiment Station, Alabama 


Polytechnic Institu te 


The Mexican bean beetle (Epilachna corrupta Muls.) is rapidly 
assuming a prominent place among the foremost injurious insects of the 
United States. It has demontrated its importance not only in actual 


; ‘Progress report prepared December 15, 1921 at Birmingham, Ala., with the as- 
sistance of Messrs. L. L. English, J. R. Douglass and others, Bureau of Entomology. 
some data published in the Quarterly Bulletin of the State Plant Board of Florida, 


October, 1921, pp. 15—24, are not included. 
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money damage, but also in its capacity for destruction wherever it has 
become established, and in its tremendous capability for rapid spread 
In the Birmingham district of northern Alabama early in the summer 
of 1921, the bean crop was destroyed in almost every case. When 
garden bean foliage became scarce, serious damage was sometimes done 
to cowpeas, and soy beans were occasionally injured. A number of new 
cultivated and wild food plants have been discovered, and the species 
is now permanently established in the Southeast. Since it thrives on 
the important forage and cover crops, cowpeas and soy beans, its 
potential importance to the general farmer is immense. 





Fig. 8.—Map showing distribution of Mexican Bean Beetle to Dec. 31, 1921. 
DISTRIBUTION IN 1921 


The accompanying map (Fig. 8), prepared under the direction of Dr. 
F. H. Chittenden and Mr. J. E. Graf, shows the present known distri- 
bution of the Mexican bean beetle in the United States. The trendfof 
distribution in the Southeastern United States is northward and, with 
the exception of the Thomasville, Ga., infestation, follows the moun- 
tainous or hilly country. This latter infestation is heavy over a small 
area and is important in that it indicates the ability of the species to 
thrive in flat country under extreme southern conditions. The insect 
has demonstrated its resistance to lower extremes of temperature and 
high altitudes in the West, and it will flourish also in the Northern and 
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Eastern United States, when it reaches these sections, as it undoubtedly 


will in course of time 
LirE History NOTES 


Emergence from hibernation was first observed March 22, 1921, when 
adults and eggs were taken in the field. A series of frosts a week later 
destroyed all bean plants and eggs but did not affect the adults. Table I, 
the data of which were taken from 209 experiments, gives an idea of the 


life history as investigated the past season 610 feet above sea level. 


TABLE | Lire-History Data ON THE MEXICAN BEAN BEETLE IN THE SOUTH- 
EASTERN UNITED STATES 
Experi ) I I Se i F Pupa- | Date of Devel- | Mean 
ment wk j i 1 i i tior emer- opmen- temp. 
No. dey per j tar star tar tar peri gence tal 
ed i period 
= Day Day Days | Day Days Days °F 
LH 1 Mar. 22 15 . 7 7 12 9 |May 19 58 | 649 
LH4 3G June 7 5 H $ } 5 6 |July 4 27 82.7 
LH1 1G2 July 11 5 ; ; ; 6 5 j|Aug. 5 25 | 84.6 
LH5 20G2 | Aug. 23 7 } 3 3 f 5 |Sep. 19 27 81.1 
LH6 3G3 Sep. 16 6 $ ; 4 16 13. |Nov. 1 46 | 68.6 





Four generations from first egg to first adult were completed in the 
insectary near Birmingham, Ala., and the temperature would have 
permitted another generation to develop, at least partially, but this 
did not occur. A period of from 6 to 10 days, averaging 7 days, elapsed 
during July and August between the emergence of the female from the 
pupa and egg deposition 


Lire CYCLE 
VER-JINTTRED SEETLES 
FIRST CUFERATIOW LARVAE 
PINS? CONERATION GEETLES 
SBCOFD GEXERATiOW L.PYAP 
SECOFD GENERATION SEETLES 
TRIRD CEFWRATION LaPvar 

THIRD GEWERATION BEETLES 


POURTH GENERATION WaRvar 


POURTH GENERATION SEPTLes 





BEETLES GW SIBEMUATION see 
ACTIVE PERIOD accel 


Fig. 9.—Seasonal tory of Mexican Bean Beetle, Birmingham, Ala., 1921 
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Successful development has not been observed at a temperature below 
7. °) * . . ‘ °) ~ : . — . . 
60° F. Eggs withstood 31° F., March 29. The highest daily mean 
temperature during summer (U.S. Weather Bureau Record) was 88° F 
August | 

The number of eggs in a mass ranges from 5 to 76, wit] an average 


of 52.7 eggs in a group, calculated from 207 groups. The largest number 
of egg masses laid by a single female was 34 comprising 1,669 eggs. Of 1,69] 
beetles, 51.45 per cent. were males and IS.55 pe rcent were females. 

Fertile eges were obtained from females collect d in hibe rnation and 


isolated, showing that fertilization in the spring is not necessary 
DISPERSION 


Flight is the most important means of natural dispersion. Marked 
beetles have been taken 5 miles from the point of liberation in one 


instance and 3!'% miles in two instances, as table 2 shows 


Tas_e 2.—Recorps or Puicut or MEXICAN BEAN BEETLES 


Date 1 er 
bera irked 
et le 
r 
: } } beetles 
Va ‘ 
aie wrente 
1921 1921 MILEes 
Aug 4 550 Aus S 1.5 
“ Aug. 18 0.25 - 
} 
Aug. 17 5,000 Aug. 19 
Aug. 20 2.2 " a 
] — — 
| » 
! \ 24 2 
tLiberation was made at 720 feet above sea ie 
%In two instance llections were made 
*Others observed but not collected 
‘Crossed hills 800 to 1,150 feet above sea level 


INSECT ENEMIES AND NATURAL CONTROL 


In addition to the list of species already published, the following have 
since been determined from field observations as enemies of Epilachna 
corrupta: The Jepidopterous larvae, Prodenta ornithogalli Guen.,Laphygma 
frugiperda S. & A. and Heliothis obsoleta Fab., and the diadem assassin 
bug (Sinea diadema Fab.). These species were fed a restricted diet of 
bean beetle larvae and pupae in confinement, and two species matured. 
In the insectary and some of the field cages the ants, Solenopsis geminata 
Fab. and Pheidole sp., destroyed pupae. 

None of these species is of much value in natural control. 
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HIBERNATION 


Hibernation is the most pronounced characteristic of the family 


which the Mexican bean beetle retains. The beetle 


Coccinellidae w 
hibernates gregariously, as well as singly, but not in as large groups 
or as compactly as Megilla maculata DeG., and many other coccinellid 
species in California. Many individuals occur singly, and colonies 
are not compact. At this writing, December 15, the beetles are still 
congregating, as determined by marking be tles in colonies with differ- 
ent colored waterproof marks, and observing them at intervals. Table 
3 gives a brief sumn ary of the data on hibernation. 




















os DATA ON HIBERNATION OF THE MEXICAN BEAN BEETLE. 
Total number of | Search th S , t t r! Number fy Number of | Number 
searches it tive re ne tive re f beet eet beetles | of col- 
' ults found four g-| found in onies with 
ups of 25 bee- 
25 or more} tles or 
n 200 sq. | more in 
ft. or less 200 sq. 
__| ft. or less 
—_ lod 199 2198 977 1.221 12 
Ss OF MARK! 
— — , Obs« ‘tions 
=| bec € 
) mber Number 
f new f paint- 
eetles ed bee- 
tles 
—— 2 192 y — — 
19 22 | Dec 9 ‘7 
299 . 18 7 ye 15 168 161 
80 & ® 
mine 70 
* Y, 
It will be noted that beetles are not only joining these colonies, but 
> . ’ . : 
some of the original beetles are leaving, and that the insect 1s not 


completely dormant during the winter in northern Alabama. 
Field observations on an isolated farm proved that the spring migra- 


tion from hibernation lasted at least as late as the middle of May. 


r § daily excess above 


no 


March was exceptionally warm, averaging 
normal. Field observations indicated that the peak of emergence was 
late in April and early in May 

The preferred winter quarters, so far as observed, are wooded slopes, 
especially pine and oak growths. Well protected spaces, where branches, 
tree trunks, or other obstructions have caused accumulations of leaves 
or pine needles, are chosen. The beetles occur in this material at a 
depth of an inch or more, seldom resting on the ground, and as yet 


il 


have not been found hibernating in the soil. The beetles ordinarily 


il 
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have been observed under good drainage conditions, but usually consid. 
erable moisture is present. As hibernating material dries out, the bee. 
tles seek a moist location and go deeper under the leaves. On warm 
days they become active. 

A few beetles have been found hibernating | mile from the nearest 
bean field, 25 individuals three-fourths of a mile from the nearest field, 
and large numbers one-fourth and three-eights of a mile from the 
nearest fields. The majority of those observed, however, were within 
one-fourth of a mile of bean fields which had been destroyed.! 

From information gained in 1921, it is evident that a “clean-yp” 
practice which merely includes the garden patch or small farm is not 
likely to be of great value. A few beetles always occur in gardens and 
bean fields, but may be considered stragglers. 

Table 4 gives the length of life of the adults, by generations, obtained 
from first eggs of first pairs in each case, which were checked with field 
cages, from insectary records. 

This species may be considered a double-generation insect in the 
Southeastern United States, while it is a single-generation insect in 
the Western and Southwestern United States, and probably in many 
parts of old Mexico. In Alabama it could undoubtedly survive, however, 
with one generation under certain conditions. Owing to a retarded 
issuance from hibernation of a certain percentage and because of the 
longevity of the beetles, there is an overlapping of generations, which 


TABLE 4.—LENGTH OF LIFE OF ADULTS OF THE MEXICAN BEAN BEETLE 








Generation | Number | Developed — te of |Date of |Beetles entering | Approximate 
f beetles f ideath hibernatior length of life 
last bee 
Fror I tie 
. "7921 =| 1921 | 1921 | 1921 PER CENT | MONTHS 
Overwinter- 
ing (1920 397 late 
1921 May July 27 7-8 
First 339 May 18 /|July 11 |middle of 
Jul; Sep. 13 2 
Second 540 July 1 Sep. 15 last : 
August : | 5.37 (*) 
Third 542 Aug. 5 |Nov.4 lear; 
half of | 
October | 55.17 () 
Fourth 274 Sep. 13 |Nov. 4 /late | 
October | 90 SS (4) 








Still living, November 4 


‘Early in April, 1922, Mr. J. E. Graf, Bureau of Entomology, accompanied by 
Mr. J. G. Hamilton of Torrance County, New Mexico, found the Mexican bean 
beetle hibernating 17 miles west of Estanica in loose colonies in piles of oak leaves 
and pine needles, 744 miles from any bean fields. Beetles in trash near bean fields 
were extremely rare. 
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Original, N. F. Howard). 























HOWARD: MEXICAN BEAN BEETLE 271 


August, "22 


resulted the past season in the occurrence of the peak of infestation in 
late July and early August. In the late summer and early fall the 
beetles became extremely active. One field of beans was carefully 
picked free of adults almost daily in October, and during 24 hours 
adults flew in from other fields which had been destroyed. 


ARTIFICIAL CONTROL 


The Mexican bean beetle feeds in both larva and adult stages on the 
underside of the leaves of bean and other food plants. The larva 
consumes relatively greater quantities of leaf tissue and consequently 
is the more destructive stage. Since the larva does not leave the plant 
under normal conditions, because of its great susceptibility to direct 
sunlight, which causes it to succumb in a few minutes where shade 
temperatures are over 90° F., the proper distribution of a stomach poi- 
son to the underside of the leaves is essential 

The susceptibility of bean foliage to injury from arsenical treatment 
is well known and the practical application of arsenicals must be made 
with this in mind. Injury to bean foliage is probably a complex result 
of at least several contributing factors. The season’s observations 
indicate: (1) That the water-soluble arsenic content of an arsenical 
is an important factor; (2) that the stability of the arsenical is probably 
a factor: (3) that the soluble mineral content of water used when wet 
sprays are applied is an important factor®; (4) that there are seasonal 
variations in the susceptibility of bean plants to injury; and (5) that 
the vigor of the plants appears to be a factor. Plants withstood spray 
applications better in early spring and late fall than during the heat 
of the summer, even when applications were made with arsenicals and 
water from the same source. Wet sprays were almost consistently 
more injurious than dusts, even though the application of the latter 
as practiced in the experiments distributed more of the arsenicals per 
acre. 

Where wet sprays were used without serious injury to the foliage, 
better insect control was obtained than with dusting and this was 
undoubtedly due to the more effective distribution of the arsenical to 
the lower surface of the leaves, and the better adhesion of the particles. 


+ ARSENICAL SPRAYS 


The commercially available arsenicals tested, viz., calcium arsenate, 
zinc arsenite, lead arsenate, and Paris green, used as wet sprays, caused 


*Valuable assistance was received in this phase of the work from Dr. Wm. Moore 
and Mr. C. M. Smith of the U. S. Bureau of Entomology. 
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injury in too many cases to make their reccrrmendation general Mag- 
nesium arsenate, formerly a commercial product, was injurious to a 
marked degree in only 2 out of 31 treatments; but since this arsenical 
is not now available, and in view of the fact that it has been tested during 
only one season, it cannot be general! secommended. As formerly 
prepared, it is unsuitable for dusting 

With present knowledge, wet sprays cannot be generally recom- 
mended, and growers are advised to try them out under local conditions. 
using the purest water available, preferably rain water collected from 
buildings. Zinc arsenite is the safest commercially available arsenical 
tested. It will effect efficient control if applied at the rate of three- 
fourths of a pound to 50 gallons of water, or at the rate of one ounce to four 
gallons. It should be applied to the underside of the leaves, at a high 
pressure, with a nozzle set at right angles to the discharge tube. The 
mixture must be continually agitated. An acre of bush beans in full 
leaf requires from 50 to 75 gallons of liquid, the rows being sprayed from 
each side with a small sprayer 

Paris green, as is well known, cannot be applied to beans because 
of the certain burning of the foliage. 

DustTs 


Successful dusting of garden beans for the control of the Mexican 
bean beetle requires the application of the poison to the underside 
of the leaves. This can be done best on a small scale with available 
machinery by means of a bellows type of duster provided witha long 
spout on a flexible hose, which makes it possible to direct the dust to 
the underside of the leaves and to distribute it among the clusters of 
hanging leaves. Care must be exercised to avoid distributing too much 
dust per acre, and in heavy puffs at the stroke of the bellows 

Cloud dusting in the early morning with various types of hand 
machines was not thoroughly successful on bush beans, the force of the 
air blast when directed against the ground being insufficient to carry 
the dust thoroughly to the underside of the leaves. On large acreages 
better results may be obtainable by the use of power machines 

Arsenical dusts gave control in direct proportion to the percentage 
of arsenical in the dust. No appreciable foliage injury was obtained 
from any of the arsenicals used when these were diluted 9 times with 
hydrated lime, but control was far from perfect. Applications must 
be made every 5 or 6 days, where infestation is heavy, and must be 
started as soon as the beans put out true leaves. 

Calcium arsenate is the best arsenical available to southern growers 
for dusting purposes, but it will cause defoliation of beans in most cases 
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unless diluted, and only the best grades must be used. 

Nicotine dusts, contining from 1 to 10 per cent of nicotine sulphate, 
by weight, gave no control. 

“Pyrethrum, or insect powder, is a powerful contact insecticide, 
especially against the adult bean beetle. A good grade may be diluted 
as much as one-half with cornstarch or hydrated lime. It is not so 


effective against the larva, and does not affect eggs or pupae under 
he impracticability 


of a contact insecticide against an insect of this nature, prohibit its 


“oy 
b 
t 


field conditions. The cost and scarcity, as well as 


general use either for farm or garden 


Derris, while superior to pyrethrum powder, falls in the same category. 
Use OF SPRAYED Beans as_ Foop 


Chemical analyses cf beans which had been wet-sprayed by a grower 
7 days previous to picking prove that little danger of arsenical poisoning 
results from the application of arsenicals in the relative proportions 
of 2 pounds of lead arsenate to 50 gallons of water. From a quart of 
green beans picked June 3 from a field which had been sprayed thorough- 
ly May 27, less than one-fiftieth of what is ordinarily considered a lethal 
dose of arsenic was present in very careful washings, and one-hundredth 
of a lethal dose was left on the beans. Nine other samples from exper- 


imental plots treated with various arsenicals as dusts and sprays showed 


less than 10 milligrams of arsenic expressed as As.0; in ve Ty careful 
washings from a quart of green beans, picked 21 days after the last 
aresenical treatment All visible traces of insecticides should be wash- 
ed from green beans, however, before cooking 
CULTURAL PRACTICES AND CROP SUBSTITUTES 
All stages of the beetle are destroyed by covering them with one inch 
or more of clay soil during the summer. In cases of heavy infestation, 


fields should be plowed under 


About Birmingham, Ala. in 1921, early planting was impracticable 
because the beetles were afield before the last frosts. Very early 
plantings of bush snap beans, however, produced a crop in locations 
where infestation was not so heavy 

The discovery of a number of wild host plants‘ in addition to those 
already recorded, and in addition to the cultivated hosts already record- 
ed, indicates the futility of attempting to eradicate this species by 
discontinuing the planting of garden beans 





*Analyses by Mr. R. W. Allen, field assista 
‘Meiboma tortuosa, M. canescens, M. viridiflora, Galactia volubilis, Les pedeza 
virginica. 
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The growing of beans during alternate years may prove worthy of 
trial, but it would necessitate close community effort in areas at least 
the size of a large county, because of the prolonged flights of which 
the beetle is capable. 

The use of the Windsor or broad beans (Vicia faba) as a substitute 
for garden beans for human consumption will only partially alleviate 
the situation, provided the crop meets with public approval, because 
in the South this crop can not be grown successfully during the summer, 
It is an excellent early-spring crop, however, under southern conditions, 
and the young, green seed, properly cooked, is relished by those who 
know it. 

The use of substitute crops, since the soy bean and cowpea as forage 
and cover crops are threatened, may prove promising. The mung 
bean (Phaseolus aureus) has thus far proved absolutely resistant to 
beetle attack, and a bush variety of the immune velvet bean might 
fit into farm rotation in many cases. The adsuki bean, while slightly 
susceptible, is not favored by the beetle, and this crop also may be 


of value as a substitute. 
NECESSITY FOR THOROUGH STUDY 


A world-wide search for effective natural enemies, insect, bacterial, 
and fungus, is imperative before the bean beetle becomes more widely 
distributed. Adaptation of one of the known stomach poisons so that 
it may be applied with safety to the foliage of beans, involving determ- 
ination of the causes of arsenical injury to foliage, is worthy of intensive 
study. Search for new stomach poisons should be constantly made. 
The perfection of machinery for the application of dusts to the under- 
side of bean leaves is also important, and the solution of this last problem 
is essential to the successful adaptation of dusting to the control of other 
truck-crop insects. 

Mr. G. E. Sanpers: Is copper in small quantities, such as a mixture 
of a small quantity of Bordeaux dust, used in combination with arsenic- 
als as a preventing agent’ 

Mr. N. F. Howarp: We used a dust (our No. 23) comprising 10% 
commercial Bordeaux powder of 22% metallic copper content; 10% 
commercial arsenate of lead; and 80% hydrated lime. This dust did 
not injure bean foliage in any of nine applications, but a ten per cent. 
arsenate of lead-hydrated lime dust did not injure the foliage either. 
Copper in Bordeaux as a wet spray seemed to increase injury. 

Mr. G. E. Sanpers: You are sure it wasn't copper injury to the bean 
plants direct, instead of arsenical injury? 











al. 15 


y of 
least 
hich 


tute 
‘late 


ner. 
ons, 
who 


age 
ung 

to 
ght 
tly 


al, 
aly 


-— » Os om 





August, '22 HOWARD: MEXICAN BEAN BEETLE 275 

Mr. N. F. Howarp: No sir. 

Mr. G. E. SaANpERs: There is an interesting point there. Magnesium 
arsenate proved quite a bit safer than calcium. I would like to hear the 
chemical reason for that from Professor Moore. 

Mr. Witt1am Moore: The conditions in the South, south of the 
James River, in geological surveys show that the natural water con- 
tains an excess of strong bases over strong acids, producing an alkaline 
water, due to sodium carbonate. Most if not all alkaline materials 
which give an alkaline reaction with phenolphthalein will react with 
acid lead arsenate. 

It is of interest that although entomologists have been using lime for 
twenty years with lead arsenate to reduce the amount of soluble arsenate, 
the reaction of the lime actually increases the amount of soluble arsen- 
ate when mixed with acid lead arsenate. Concerning magnesium ar- 
senate I believe there has been some objection by the Insecticide Board 
because of its injury. Mr. Howard reports from the South that mag- 
nesium arsenate gave less injury than with calcium arsenate. In the 
case of magnesium arsenate, the compound itself is somewhat more 
soluble than calcium arsenate. If there were no further decompositions 
more injury would be obtained with magnesium arsenate than with 
calcium arsenate but when the climate is such as to favor the action of 
carbon dioxide on the calcium arsenate, you get a decomposition of the 
calcium arsenate and it then becomes more injurious than the magnesium 


arsenate 


PRESIDENT GEORGE A. DEAN: We will now listen to Mr. W. E. 
Britton. 


TOBACCO PLANT INJURED BY THE SEED CORN .MAGGOT 
By W. E. Britton, 


State Entomologist, New Haven, Conn. 


On the plantation of the Windsor Tobacco Grower’s Corporation at 
Windsor, Conn., a large acreage of tobacco is grown under cloth for 
cigar wrappers. In one field of forty acres, one half, or twenty acres, 
soon after setting, had the plants injured by maggots which tunneled 
into the sides of the sterrs just below the surface of the ground. In 
some cases the injury was very slight and inconspicuous and showed 
only as a small pin-hole in the side of the stem, but in other cases the 
tunnel was considerably enlarged inside the stem and extended upward 
or downward in the pith for half an inch or more. A slight decay had 
Started around the injury in some plants. The manager examined and 
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counted 100 plants, and found that between 80 and 90 of them wer 
infested. 

I visited the field by his request on May 26, 1921, perhaps two weeks 
after setting. At that time nearly all of the maggots had left the plants 
and most of them had pupated in the soil close to the stems of the plants, 
It seemed to me that most of these plants would recover, but the manager 
stated that any injury to the pith is sufficiently serious so that the plant 
will never develop a good crop of wrapper leaf tobacco. This opinion 
seems to be shared by experienced tobacco growers generally, 

Material was gathered and placed in breeding cages in the insectary 
and on May 31 and following, several adult flies emerged Specimens 
were sent to the Bureau of Entomology at Washington, and the species 
was identified as Hylemyta cilicrura Rond., otherwise known as Phorbig 
(or Pegomyia) fusciceps Zett., commonly called the “‘seed corn maggot,” 
and the “‘beanmaggot.’’ Thisinsect ts closely allied to the onion maggot, 
Hylemyia antiqua Schiner, the cabbage maggot, Chortophila (Phorbia) 
brassicae Bouché, and the spinach leafminer, Pegomyta hyoscyam 
Panz. Though this insect has an extensive literature and is known 
to attack a great number of vegetable and field crops, I have not been 
able to find tobacco mentioned as a food plant. Now the insect is 
guilty on another count 

The tobacco was grown on a light sandy soil, and the manager informed 
me that this particular section of twenty acres was covered with clover 
the preceding season and was plowed under last spring. The ground 
was harrowed and reset, and no further trouble developed. The injury 
was not found on any other ground except on this section where clover 
sod was plowed under. 

Mr. W. P. Fiint: It might be interesting to know that we had two 
cases in Illinois this year where newly set strawberry plants were injured 
in the same way by the corn seed maggot. In on r large field, 
about two and one-half acres in all, there were spots over the whole 


field where plants were destroyed 


PRESIDENT GEORGE A. DEAN: The next paper is by Z. P. Metcalf. 
THE TRAP BED METHOD FOR THE CONTROL OF THE 
TOBACCO FLEA BEETLE 
By Z. P. Metca.F, Raleigh, N. C 

(Withdrawn for publication elsewhere) 
Mr. E. G. Ke tty: I would like to ask at what time the farmers 


spread the canvas over the beds 
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Mr. Z. P. Metcar: In North Carolina the custom is to put the can- 
vas over the bed a short time after the seed is sown. 

Mr. W. E. Britton: I would like to ask about dipping the plants at 
the time of seeding’? 

Mr. Z. P. Metcatr: We have secured excellent results from dip- 
ping the plants at the time of seeding. I think that is a necessary part 
of the program as far as North Carolina is concerned. 


Adjournment 


INSECT PROBLEMS IN INDIANA DURING 1921 
Condensed 


By Joun J. Davis, West LaFayette, Indiana 


The past season has been one of unusual insect activity in Indiana, 
as in other sections of the United States, due apparently to a combina- 
tion of causes, important of which were the mild winter of 1920-21 


1 +1} . i+, +1 act 


and the unusual s¢ mal weather conditio1 e past summer. On 


the other hand, the scarcity and almost total absence of grasshoppers 
in destructive nun bers throughout he tate was verv noticeable. 
The weather conditions favoring insects were the high temperatures 
which ranged from 2° to 10° F. above normal through the season, ex- 
cepting for a short period the latter part of July, the excessive rainfall 
which av raved 1 two inches above norn al, excepting a period 


during midsummer, and the long developmental season which began 
early in March and continued late [In other words Indiana moved 


two to three hundred mil uth so far ; veather conditions were 


concerned and insects had ideal conditions to increase and develop. 

The first crop } of importance to be noticed was the clover leaf 
weevil (Phytonomus punctains), which occurred in destructive abundance 
throughout the southern half to two-thirds of the state. The first 


reports were received from the extreme southern end March 21 and 
frequent reports were received from that date until the end of April. 
In some sections large acreages of both red and mammoth clover were 
killed by this insect 

Hardly had the leaf-weevil outbreak subsided until we began to 
receive reports of serious dama » red and English clover by the so- 
called lesser clover-leaf weevil but which we prefer, because of its im- 
portance and feeding habits, to call the clover-bud worm (Phytonomus 
nigrirostrt Reports of injury were mest numerous from May 17 


to June 16 and were confined largely to central Indiana. The clover- 


bud worm is a pest of comparatively recent prominence in Indiana but 
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for the past five or six years it has been gradually increasing in abun. 
dance, particularly in central Indiana, until it has become a clover 
pest of prime importance. Apparently it is not an insect which occurs 
periodically but rather is one to be expected as an annual pest and its 
range of destruction is being gradually extended each year. The 
insect seems to prefer red and English clover and the injury caused by 
the larvae is to the developing buds, these being killed by the larvae 
which feed on the buds beneath the basal leaf sheaths 

The striped cucumber beetle (Dtabrotica vittata) is an annual pest of 
considerable importance to cucumber and melon, which are extensively 
grown and valuable crops in Indiana. The calcium arsenate and gyp- 
sum (1 to 20) remedy suggested by Prof. H. A. Gossard was extensively 
used in some sections of the state, and in all cases which have come to our 
attention it proved thoroughly satisfactory. As an example, on 
May 10 the beetles made their conspicuous appearance at LaFayette, 
coming in swarms, apparently with an easterly wind, from the bottom 
lands of the Wabash river, nearly a mile away. They attacked the cu- 
cumbers in frames, by the thousands. Within a day after their appear- 
ance the plants were dusted with the calcium arsenate-gypsum mixture 
with very evident positive results, the beetles being found dead on the 
soil a day later and very few live ones left to molest the plants. The 
cucumber beetle is most serious in Indiana during the months of May 
and June and reports were received mostly during June 

Aphids were abundant in some sections of the state, the most prom- 
inent of which were the black peach aphis (Anuraphis persicaentger), 
the melon aphis (Aphis gossypit) which appeared late but was very 
destructive nevertheless, and the gooseberry aphis (A phis houghtonensts). 

Flea beetles of various species, including the black flea beetle and the 
striped species, were unusually abundant in Indiana the past season, 
particularly in the western half and southern two-thirds of the state. 
Corn and potatoes were the usual crops attacked and the first reports 
were received about May 20, and numbers of reports continued to come 
to our attention until early in June. 

The cabbage root maggot (Phorbta brassicae) which is particularly 
destructive to early cabbage, cauliflower and radish in the northern 
part of the state, is without question the most important pest of these 
crops in Indiana. Experiments were conducted at Fort Wayne and near 
Hammond, Indiana, and the practicableness and effectiveness of corrosive 
sublimate treatments, both as a dust and as a liquid, were thoroughly 
demonstrated. The results of these experiments are given in Leaflet 
123 of the Purdue University Agricultural Extension Department. 
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Shade tree insects were prominent the past year, particularly the 
cottony maple scale (Pulvinaria vitis) and oyster shell scale (Lepidosa- 
phes ulmi). Both insects were unusually prevalent in the northern 
half of the state. Reports of the cottony maple scale began to come in 
the latter part of May and continued throughout the month of June. 
Hardly a town in the northern half of the state but what reported trouble 
from this insect. Less evident, but in some cases just as serious was the 
ovster shell scale. By June 3 the over-wintering eggs had begun to 
hatch in all parts of northern Indiana and in general, they all hatched 
out in a comparatively short time. On June 15, some days after all 
of the eggs had hatched, and after they had formed a considerable 
scale, we sprayed a lilac hedge, at LaFayette, Indiana, with two mix- 
tures: one, nicotine oleate at the rate of one ounce to a gallon, and the 
other fish-oil soap and nicotine extract at the rate of one pound soap to 
five gallons of water, to which was added one ounce of nicotine sulphate. 
Counts from different sections of the hedge gave us 84 per cent. mor- 
tality in case of those sprayed with the soap and nicotine sulphate, and 80 
percent mortality in case of those sprayed with nicotine oleate. In 
general, our observations indicate that fish-oil soap is preferable to 
nicotine oleate for the control of immature scale insects such as oyster 
shell scale, cottony maple scale, and San Jose scale. 

Rose beetles (Macrodactylus subspinosus) were more abundant in 
Indiana than usual, injury being reported from points in the extreme 
southern and in the extreme northern end of Indiana, the first reports 
being received May 26 and the last June 16. Inquiries referred to the 
rose beetle as damaging peach, grapes, corn, and rose, and in one in- 
stance, we had a report of the poisoning of poultry from eating rose 
beetles. 

The latter part of June we began to receive reports of chinch bug 
abundance. Previous surveys and observations indicated that the 
chinch bug would be abundant in many sections of the state. Following 
these indications, chinch bugs were more abundant and more destructive 
than they had been for many years. Fortunately, however, rainy 
weather during the hatching of the eggs of the second brood prevented 
more widespread injury which otherwise would undoubtedly have re- 


sulted. Our experiments demonstrated the value of the creosote barrier 
band as recommended by Flint of Illinois, and they also showed that 
infestations could be controlled after the bugs entered the corn field, 
but before they scattered, by the use of fish-oil soap sprays and nicotine 
sulphate with soap. Although the late summer weather conditions 
did materially reduce the numbers of the bugs many went into hiberna- 
tion successfully and there is every reason to believe that the infestation 
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next year will be equal or greater and more widespread than the present 
year unless weather or other natural conditions prevent. 

Blister beetles (Epicauta vittata, E. cinerea, E. marginata, E. pennsyl- 
vanica, and Macrobasis unicolor) were more abundant than usual, 
attacking potatoes, tomatoes, and other garden crops. This appears 
to be a logical sequence following grasshopper outbreaks of recent years. 

White grubs (Lachnosterna spp.) were also more abundant than 





ee 





rate. 








i usual and the reports of injury were received from many sections of 
i the state. Reports were received during the months of July, August, 
i and September, and the crops most commonly injured were corn and 
strawberries. 
4 During the latter part of September we began to receive reports of 
el rarious insects attacking alfalfa and in a few cases clover also. The 
i first of these, the alfalfa web-worm, (Loxostege similalis ) was found to 
i be damaging alfalfa in many sections of the extreme northern and north- 
western sections of the state, the latter third of September. Almost 
simultaneously reports and specimens of the fall army worm (Laphygma 
frugiperda) were received from the same section of the state. The crops 
injured in this case were alfalfa and clover. <A third lepidopterous larva 
was repeatedly reported from the northern half of the state, the last 
of September and during October. This insect resembles the corn ear- | 
worm in many respects but there seems to be certain consistent differ- 
ences which may or may not be specific. Adults have not yet been . 
reared. 
q The corn earworm (Chloridea obsoleta) was unusually abundant the 
ik latter part of September and during October. It was prevalent through- 
r out the state, both field and sweet corn as well as many other plants | 
; being injured. There has been much fear manifested by farmers 
} throughout the state as to possible harm to cattle feeding on earworm- 


infested corn. Observations to date indicate that corn earworm in- 
jury and the usual moulds following such injury are not harmful to 
‘ farm animals but that certain other moulds which were prevalent the 
‘ past season, but which do not follow corn earworm injury, may under 





certain conditions be harmful to animals 

} Another insect which was unusually abundant the latter part of | 
} September and the first of October was the cotton caterpillar (Alabama 
argillacea). These moths appeared in isolated sections of the state and 
were reported as damaging various crops such as apple, but particularly 
were they destructive to ever-bearing strawberries in the northern part 


of the state. 
Insects such as the peach tree borer, codling moth, fruit tree bark 
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beetle or shot-hole borer, Hessian fly and San Jose scale were reported 
to us throughout the season. 

The peach tree borer (Sanninoidea exttiosa) has been the subject 
of repeated inquiries which resulted from publicity given the new 
PDB (ParaDichloroBenzene—Positive Death to Borers) treatment. 
Our experiments the past spring made in various sections of the state 
from the extreme southern to the extreme northern end show that 
spring applications (made during the month of May) are thoroughly 
effective against the peach tree borer and may be used to advantage 
where the fall applications have been neglected. We also found that 
the sublimed or flaky form and granular were equally effective as was 
also the crude granular. The latter was furnished us by the Inter- 
national Chemical Company of Cleveland, Ohio. If regularly available, 
it can be purchased at a much less price than the pure form and gives 
just as good results. It was also determined after a number of tests that 
treatment on sod ground was just as effective as where the ground was 
cultivated. 

The Hessian fly (Phytophaga destructor) appeared in appreciable 
numbers last spring, the first eggs being observed at LaFayette April 
4. Although there was an appreciable infestation, it did not show up 
conspicuously by fallen straws as is usual with these spring infestations. 
Instead the spring brood of larvae killed the shoots while they were 
small, the injury more nearly resembling the fall injury by the fly. 
Heavy parasitism undoubtedly reduced the numbers for the fall genera- 
tion appreciably but throughout the state wherever wheat was sown 
earlier than a week before the recommended fly-free date, heavy in- 
festation resulted. Fortunately, sowing wheat after the fly-free date 
in Indiana was almost universal, and with good results. 

The San Jose scale (Aspidiotus perniciosus) is apparently increasing in 
abundance in Indiana, necessitating further studies, particularly with 
reference to the efficiency of the dry lime-sulphurs. The causes for the 
increase are apparently due first of all to improper applications and 
lack of thoroughness. Whether or not the spray gun has had its in- 
fluence in this connection is a question which cannot be answered with 
certainty at the present time but there is a tendency to do less thorough 
work with the gun than with the rod. Other contributory causes are 
probably, improper dilutions, time of applications, variable insecti- 
cides on the market, and effect of parasites and predatory enemies. 

Tests were made the past spring in two localities in southern Indiana 
to determine the relative efficiency of different dormant sprays now on 
the market. Applications were made to apple late in the spring when 
the buds showed pink, practically a delayeddormant spray. A stand- 
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ard miscible oil and liquid-concentrate lime-sulphur were used jp 
comparison with several brands of dry lime-sulphurs, and at least 
four trees were treated with each material. The regular summer 
sprays were applied by the orchardists, all trees receiving the same 
treatment after the dormant spray. While it is not desirable to make 
definite recommendations or draw definite conclusions from the re. 
sults of a single season’s observations, the results show a general ten- 
dency which are interesting. Counts were made a month after the 
treatment to determine the percent of live scale; three months after 
the applications to determine the approximate infestation on the new 
twigs, and in the fall to obtain the leaf infestation. The first count was 
a careful examination of 250 scales to get the percent of scales alive, 
The second count was an estimate of the infestation of the new twigs, 
The third count was an actual count of the scales on 100 leaves collected 
from different trees. Miscible oil, 1 to 15, and liquid-concentrate 
lime-sulphur, 1 to 74%, gave very good control. None of the dry lime- 
sulphurs, soluble sulphurs, or barium tetrasulphide, gave results com- 
parable with the liquid concentrate, when used at label strength. 
Some gave fair results at (1%) label strength and most gave good re- 
sults, equal to the liquid concentrate, when used at twice label strength. 
It might be added that the dry lime-sulphurs did give appreciable con- 
trols over the untreated. 

From these results we do not feel justified in recommending dry 
lime-sulphur, but if the liquid or miscible oil are not available, dry 
lime-sulphur should be used at 1% to 2 times label strength. 

The experiments are being continued, and in addition, tests are 
being made to determine the value of fall versus spring applications, 
and the relation of spraying to parasitism, etc. 


THE MAPLE CASE-BEARER PARACLEMENSIA 
ACERIFOLIELLA FITCH. 


By GLENN W. HERRICK 


Although the census of 1920 indicates that, on the whole, the volume 
of the maple sugar industry of New York State has decreased during 
the last twenty years yet the total value of the maple sugar and syrup 
manufactured during 1919 was $3,399,434 a substantial increase 
over any previous year of which data are available. There are prob- 
ably several factors that have contributed to this decrease in volume 
of the maple sugar industry one of which is undoubtedly the deteri- 
oration of the trees through the inroads of disease and insect pests. 











‘ol. 15 


d in 
least 
umer 
same 
nake 


ten- 
the 
fter 
new 
was 
ive, 
igs, 


ate 











HERRICK: MAPLE CASE BEARER 283 


August, '22] 


During the last three years a small tineid moth has become so abun- 
dant and its caterpillars have proved so destructive to sugar maples 
that the owners of many groves have become alarmed over the pros- 
pects of the destruction of their trees. Just what factors have con- 
tributed to the sudden and wide increase of this tiny pest during this 
period it is impossible to say. Nor can we predict with any degree 
of certainty when the natural factors which appear to hold it in check 


during most years will again come into the ascendency. 
History OF THE INSECT IN NEW YoRK STATE 


The maple case-bearer was first noticed in New York State during the 
summer of 1850 by Asa Fitch who gave a brief and interesting but not 
complete account of itshabits and ravages (1856). No reference can be 
found regarding it in New York from that time up to the year 1911 a 
period of about 60 years, when E. P. Felt (1912) mentions it as abundant 
and destructive near Bolton, on Lake Ger rye Apparently the insect 
has continued more or less destructive over a considerable portion of 
the State since 1911 although it may have already reached its climax. 

THE NAME OF THE INSECT 


When Fitch described the insect in his report for 1855 he called it 
the maple leaf-cutter and this common name has been used by most 
writers since. However, since the insect is rather closely related to 
other common case-bearers and since each caterpillar after its first 
period as a miner is never without its curious case and always lives 
within it, the name maple case-bearer is now proposed as the common 
name of the insect. 

Like many other insects, the maple case-bearer has been named 
and described several times. Its history in this respect is shown_by 
the following synonymy: 

1856. Ornix acertfoliella Fitch. Second Rept. Nox. Ben. and other insects of New 

York, p. 269. 

1861. IJncurvaria acertfoliella Clemens. Proc. Ac. Nat. Sci’s, Phil. for 1860, p. 5: 
1873. Tinea tridella Chambers. Can. Ent., Vol. 5,. p. 86. 

1903. Brackenridgia acerifoliella Busck. Proc. Ent. Soc. Wash. Vol. 5, p. 193. 
1904. Paraclemensia acertfoliella Busck. Jour. N. Y. Ent. Soc., Vol. 12, p. 177. 


DISTRIBUTION, FOODPLANTS, AND INJURIES 
Evidently this insect is widely distributed over the northeastern United 
States and southern Canada. It has been recorded from Vermont, New 
York, and New Jersey westward to Illinois in the United States and in 
Canada from the Provinces of Quebec and British Columbia, 
The author has observed and collected it in the vicinity of Long 
Point, North Ferrisburg, and Burlington, Vermont, near Deposit, 
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N. Y., where it is abundant and injurious in a large sugar-bush and 
near South Colton, West Pierrpont, De Grasse, and Russell in St. 
Lawrence Co. in all of which localities it is seriously injurious. Felt 
has recorded it as abundant and injurious near Bolton, N. Y. It is prob- 

ably widely distributed throughout the Adirondack region 
The author has never found the larvae on anything but the sugar 
maple although I have reared them to maturity on the red maple (A 
rubrum). Fletcher (1884) records the larvae feeding on the foliage 
h 


of beech trees growing among infested maple trees after the foliage 


of the latter had been devoured 
The first indication of the presence of the insect in a grove is dur- 
ing the first half of June when the leaves begin to lighten in color ow- 
ing to the multitudes of tiny blotch mines in which the young larvae 
have already eaten out the green tissues. The effect on the leaf at 
this time is certainly more serious than has been suspected. As many 
as 116 mines were counted in a single leaf in which a large part of the 
green tissues had been destroyed. After the mining period, which 
probably occupies about 10 days, the larva cuts out a small oval case 
and thereafter lives on the surface of the leaf, eating the epidermis 
and green tissues in a circle about the case as far outward as it can 
reach. Since the larva cannot reach the surface of the leaf directly 
beneath its case this oval area remains green and when the larva bears 
its case to a new location a disk-shaped green oasis, as it were, is left 
surrounded by an oval band of whitened and bleached tissue. More- 
over, as the larva molts it cuts out each time a larger and larger oval 
piece of the leaf to add to its case. Thus it happens that in the latter 
part of July and first part of August the foliage of infested trees becomes 
brown with oval ring-like bands of bleached tissue and riddled with holes 
of varying sizes. A badly infested woodland will present in August 
and September a characteristic brownish appearance as though scorched 
by fire 
Felt (1912) records an area of woodland near Lake George of prob- 
ably twenty-five acres as severely injured. Near Deposit, N. Y., a 
sugar-bush of ten or twelve acres has been severely injured for four 
or five years and during 1920 and 1921 it presented a striking and 
severely injured aspect during the late summer. Many of the younger 
trees in the central portions of this grove have been killed and the older 
trees have been so injured that the grove has fallen off markedly in 
its yield of sap during the last three seasons In St. Lawrence 
County the maple groves are suffering severely from the work of this 


insect. Over much of the higher parts of the county the trees are 
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heavily infested and show marked injury. Owners complain of the 
falling off of their groves in production during the last two or three 
years. 
Lire History 

Practically nothing is known of the life history and habits of this 
case-bearer except the notes made by Fitch on 
the larvae after they had formed their cases. 
rt The insect passes the winter as a pupa in its case 
on the ground among the fallen leaves. Here at 
Ithaca, inour breeding cages, the moths issued 


/ through the middle and latter half of May,begin- 
ning May 11 and continuing up to May 23. At 


Deposit, N.Y., I found the moths in great abund- 
ance on May 30, 1922, and many eggs had al- 
ready been deposited by them. W.T.M. Forbes 
took the moths on May 17, 1922, at Tren- 
ton, N. Y. 

The moth has a complicated extrusory ovipos- 





itor (Fig. 10) with which she deposits her eggs in 
tiny pear-shaped pockets in the tissues of the 
Fig. 10. Ovipositor of Jeaves just beneath the lower epidermis. 
Paraclemensia acerifoliella, ; 
dorsal view. The moth rests on the underside of the 
leaf with her abdomen bent forward beneath the body and with the 
tip pointing forward. With her body as a fulcrum she bores a 
tiny circular hole through the epidermis 
and forms a pear-shaped pocket in the 
tissues. In the larger end of this she 
places her egg (Fig. 11). The egg is 
soft, white, and elliptical, and mea- 
sures about .45 mm. in length, .34 mm. 
{ in width and .24 mm. in thickness. It 
{ probably hatches in about one week, 
| for on June 16, 1921, the larvae were 
in great numbers in the leavesand nearly 
ready to desert their mines, which many 





of them began to do the next day, the 


- 17th. When the egg hatches the young 

i y : 4% of ra ] | ; Sid SS “+ : > _— . 

Fig. Il Egg of Paraclemensia larva begins at once to mine in the tissues 
acertfoliellaina pocket on the under- " ; . 

ide of a leaf of the leaf and continues to live as a 


miner for probably about 10 days. In general the mines are irregularly 
linear although each one tends to enlarge somewhat towards the terminus 
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and to become a blotch. The mines are most conspicuous from the 
upper surface of the leaves and may be very numerous in a leaf. 
Counts were made of the mines in six different leaves and the num. 
ber varied from 24 in the least to 116 in the worst infested leaf. 
The young larva is greenish-brown in color with a 
dark brown head. The body is somewhat flattened, 


Side =a nara an mn op ner aa 





the prothorax is broadened and the thoracic legs 


Nr 


Decay re 


are present at least during the latter part of its life 


¢ 


as a miner. The abdominal segments are prominently 


enlarged on each side, giving the appearance of a 
Coleopterous larva. When ready to leave its mine 
the larva is about 1144 mm. in length (Fig. 12). 
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The full-grown larva is about ““; of an inch in length. 
When the larva has completed its growth in the 


Rea ey 


mine it cuts its oval case out of themine. The larva 
then walks out on the leaf and deftly turns the case 
over so that the thicker piece from the lower epi- 
dermis is on top. The larva develops slowly, occu- 
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pying nearly the whole summer to complete its 
growth. I am nct yet sure of the number of instars 


> 
. 





and molts but head measurements indicate five molts, 
Fig. 12. Larva of The final case of the larva in the fall consists of 
Paraclemenstia acerifo- 


leila o minee in & four oval pieces, two small inner ones and two 


leaf. large outer ones. 
I} The process of cutting out a piece of the leaf for the case is an interest- 
Ml ing one. The larva when feeding attaches its case to the leaf by short 


silken cords at intervals about the 
edges. These cords are composed 
of many threads spun in such a 
manner that they cross each other 
near the middle and form an X- 
shaped cord. When ready to cut 
out a new piece for its case the 
larva cuts a half-oval slit in the leaf I 
which extends about half around 
the old case (Fig. 13). It then cuts 
a half oval about the opposite end 
of the case and later joins the ends 
of the slits, thus completing the circle. 
The new piece, however, is held in 
place by tiny strands of leaf tissue 








Fig. 13 The case of Paraclemensta — which the caterpillar leaves for sup- 
acertfoliella, note the circle nearly cut 


aenund the case. ports. Later, when the larva is 
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ready, it cuts these strands and walks out on the leaf where it 
dexterously turns the case over. 

THE PUPA 

The pupae are light yellowish-brown in color tapering strongly to 
a point at the posterior end (Fig. 14). The larger ones (females?) 
are 4 mm. in length. The smaller ones (males?) 
average about 34mm. in length. The appendages of 
the thorax and head are free and not glued to the 
body. On the dorsal side of the body there is a 
transverse row of short, stiff, brown, backward point- 
ing spines on the 2, 3, 4, 5, 6, 7, and 8 abdominal 
segments. There are also two conspicuous filaments 
projecting forward from the head. 

The pupal case consists of four oval pieces, two larger 
outside pieces and two smaller inside ones. The two 
inner pieces are quite thickly lined with silk on the 
inside and between these layers the pupa is ensconced. 
The edges of the inner pieces of leaves are tightly 
fastened together with silk but an opening is apparently 
left at the anterior end of the cocoon as an exit for 
the pupa when it transforms to a moth. The large 
op. Deak splbanl outer top piece of the case is loosely fastened and 

ifoliella. ventral Often falls off in handling. The larvae, in 1920 evi- 

view dently transformed sometime during the month of 
October for on Nov. 2 when a box of leaves. from Deposit were 











examined only pupae could be found. 
THE Motu 


The moth has a wing expanse of about one-half an inch, somein- 
dividuals exceeding this slightly and some not quite reaching it. The 
front wings and thorax are of an iridescent steel-blue color with 
a purple reflection while the hind wings are pale-brown and bordered 
with a fringe of long hairs. The fore wings are pointed and each bears 
a fringe of hairs on the outer third on both the front and hind margins. 
The head bears a tuft of bright orange-yellow hairs and the abdomen 
is dark-brown while the legs are whitish. 

SEASONAL HISTORY 


The moths emerge from the pupae among the fallen leaves during 
May and deposit their minute eggs in the leaves. These hatch in a 
few days and the young larvae begin mining in the tissues between 
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the lower and upper epidermis of the leaves. Probably in about ten 
days to two weeks the larvae complete their work as miners and begin 
constructing oval cases which they cut out of their mines in the leaves. 

The larvae live as case-bearers during July, August, and September 
falling with the leaves and changing to pupae within their cases. 
Here among the fallen foliage the pupae remain until the following 
spring. There is thus but one generation each year. 


METHODS OF CONTROL 


Trees standing in a pasture where the leaves are blown away even 
though they were only a few rods from a badly infested woodland 
were scarcely touched by the insect. This suggests that if the leaves 
were raked in piles and burned or otherwise destroyed the pest could 
be held in check. This, of course, would entail considerable time and 
labor but if well done for once only the pest we ld be effectively check- 
ed for several years. 

The only other feasible control consists of a thorough dusting of a 
grove with arsenate of lead by means of an airplane which now seems 


to be within reasonable possibility 
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ARTIFICIAL PRODUCTION OF HOPPERBURN 


By F. A. FENTON AND I. L. RESSLER 


lowa State College, Ames, lowa 


While there have been numerous tests made which have shown that 
Empoasca mali LeB is capable of producing hopperburn when placed on 
potato leaves, yet there has been comparatively little done in the way of in- 
oculation tests with this insect. The writers conducted experiments 
during the past summer in order to observe the effects of the injection 
of leafhopper extract and of dilute poisons into the leaf tissue as well 
as to test out further the results of multilation of potato leaves, and 
were able to secure interesting data which may help toward the 
ultimate solution of this problem. Potato leaves were mutilated 
with various instruments, inoculated with dilute acid and alkali, and 
with water in which mali adults, nymphs or hopperburned tissue had 
been macerated. Also further tests were made in which these insects 
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were crushed on the leaf tissue or leaf petioles and in which the mace- 
rated leafhopper juice was drawn into the leaves by leaf transpiration. 
Wuat is HopPpERBURN 
There are several types of injury found on potato leaves 
which are characterized by the death and turring brown of the 
leaf tissue. These have often been confused and described under 
the general term tipburn The writers believe that much of the 
skepticism concerning the recent work on hopperburn is because 
of a failure to distinguish between these various leaf disorders. It 
therefore seems advisable at this point to describe briefly the injury 
which should be characterized as hopperburn and to compare it with 
other related leaf burns. Hopperburn always begins at the margin 
of the leaf and the burning is correlated with the veins. This relationship 
is not evident in older hopperburned leaves but is easily seen in the 
earlier stages (Pig. 15, 1-4) when the triangular or diamond shaped areas 
1 


are seen to run in from the margin and to follow the veins. Other 




















6 


Fig. 15—Comparison of hopperburn with other leaf burns. 1-4. Successive 
stage ot hoy perburt . 5. tipburn after Lutn an): 6 s< orching;  - sunscald; 
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characteristics are the deep brown color of the burned areas, the curling 
upward and rolling in of the leaf margin and the crisp, fragile nature 
of the dead tissue. Tipburn as characterized by Lutman (Fig. 15, 5) 
has no relation to the venation, a fact which distinguishes it at once 
from hopperburn. The writers are not familiar with this type of 
burning which apparently is not common in Iowa. Burn injury(Fig. 15, 6) 
is rarely seen in the field but can be produced experimentally by 
placing leaves near intense heat. The burned areas in this case al- 
ways run between the larger veins, the tissue immediately surrounding 
these being the last to die. Sun-scald (Fig.15,7) is fairly common in 
Iowa but is not serious. It is noticed usually before the first signs 
of hopperburn appear and is the result of the action of the sun’s rays 
through drops of water resting on leaves after a rain. These drops 
of water, if they are not evaporated or blown from the leaf soon, act 
as minute burning glasses and the tissue beneath burns brown. This in- 
jury is not correlated with veins or margins. The leaf is also dis- 
torted in the affected region by being folded. Another type of injury 
(Fig. 15, 8) is commonly seen on potato leaves in greenhouses. It re- 
sembles hopperburn in that it is correlated with the veins and begins at 
the margin and it also often appears on the lower and older leaves of 
the plant. It is distinct from hopperburn, however, in that the tissue 
only turns a comparatively light brown, there is little or no curling 
upward and rolling in of the leaf, and the burned area is more or less 
leathery in texture. Leaves affected with this disease appear limp and 
wilted. This is discussed in more detail in the following paragraphs. 
Errect OF MUTILATION OF THE Potato LEAVES 

Preliminary experiments on the effect of mutilation of potato leaves 
have already been mentioned.' This year these tests were repeated, using 
sterilized as well as non-sterilized instruments. The first series of tests 
consisted in pricking the larger veins with minuten Nadeln, once or several 
times both before and after these were sterilized. Seven days later the 
first signs of burning were noticed on several of the leaves so treated. 
This appeared in the form of a very small triangular brown area at 
the tip of the leaf and developed regardless of whether a sterilized or 
non-sterilized needle had been used. On the fifteenth day after the 
veins had been pierced all of the leaves but one showed this same type 
of injury. 

Other leaves were similarly treated, using instead of the needles 
the fine, sharp ovipositors of two species of parasitic Hymenoptera. 
“ me, F. A. Journal of Economic Entomology, Vol. 14, No. 1, pages 71-72, 
921. 
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Of the two types of ovipositors used, one, the larger of the two, was 
comparatively short and stout, while the other was longer, finer and 
more flexible. These were used both before and after being sterilized. 
After 15 days a small burned area appeared at the tips of some of the 
leaves but several remained normal. 

Finally, several leaves were mutilated by severing one or more of 
the larger veins and the midrib with a scalpel both before and after 
sterilizing the instrument. Seven days after this test a small dead 
area was noticed on one of the leaves mutilated in this manner, but 
this did not increase noticeably after this date. 

Discussion OF MUTILATON EXPERIMENTS 

In the above experiments it was noticed that the first signs of burning 
appeared suddenly on different plants on the same day. Possibly some 
abnormal change in temperature or humidity occurred on this date which 
was the real cause of the sudden appearance of burning. The fact that 
some check leaves showed this type of injury seems to substantiate this 
conclusion. Furthermore, the burned areas on the mutilated leaves were 
very small, and not at all similarto hopperburn. They did not enlarge in 
size nor were they preceded by any yellowing of the tissue, loss of tur- 
gidity, or curling upwards of the leaf as always accompanies typical 
hopperburn. The writers have repeatedly observed similar small 
brown areas on leaves that were not mutilated in any way and believe 
that under the abnormal conditions which are present in the green- 
house, the older leaves on a plant are very apt to show these areas. 
They feel therefore that they have not succeeded in producing anything 
which is at all comparable to hopperburn by mutilaticn of the leaves 
and that it is certainly not produced by the mere mechanical injury 
following feeding or oviposition by the leafhopper. 

Errect OF Ditute Poisons ON Potato LEAVES 

Potato leaves were injected with five per cent hydrochloric acid and 
others with five per cent ammonium hydroxide by means of a hypodermic 
needle. Within 24 hours these leaves were wilted and shrivelled but there 
was nosignofburning. After thisthe leaves dried and the dead areas 
gradually turned a light brown color but the injury was in no way 
similar to hopperburn. Check leaves inoculated with water blanks 
remained normal. 


INOCULATION OF HOPPERBURN TISSUE SOLUTION INTO 
Potato LEAVES 


On July 18 a small amount of solution prepared from a 
macerated potato leaf showing a trace of hopperburn was injected 
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into normal potato leaves. Other leaves were injected likewise with 
a solution prepared from a leaf showing advanced stages of this dis- 
ease. Finally, leaves were inoculated with a solution prepared from 
a leaf that had been killed by hopperburn. By July 25 some of the 


leaves showed a slight browning at the tip and en July 30 all showed 
this same type of injury. On August 10 this experiment was closed 
as the injured area on the inoculated leaves had not increased and they 
were clearly not affected with hopperburn. The injury in this case 
was identical with that resulting from multilation and was probably 


a result of greenhouse conditions 


INOCULATION OF PoTATO LEAVES WITH FE. malt ExTRA 


sy MEANs 
OF A HypopEeRMIC NEEDLI 


On July 19 approximately) 100 Empoasca mali adults of 
both sexes were collected and macerated in 10 «& ot water 
that had been previously distilled and sterilized. Three potato 
leaflets were inoculated with the liquid draw this 
solution and also the petiole of a single leaf was inoculated in the same 


manner On Juh 25 tl ere WasS a SCar or le s10n noth d in the mid- 


vein of each leaf where the needle had been prick d in At the same 
time two of the leaves showed decided burning similar in every way 
to hopperburn, while the third showed the burning | distinctly. 
The injury increased daily and on July 30 there was no question but 


that a disease verv similar to hopperburn had been produced in every 


case. On July 29 the above experiment was repeated, using in these 
inoculations a solution made from 58 adults of bot x¢ Part of the 
leaves in this test were reinoculated 24 hours later by a freshly prepar- 
ed solution made from 56 adults of both sexes. In this latter test a 
slight burning was produced but it was in no way comparable to the 
injury obtained by the first set of inoculatior Although fewer in- 
sects were used this was more than compensated for by the additional 


inoculation the following day 
On July 19 approximately 88 nymphs mostly in the fourth and fifth 


instars were macerated in 10 cc. of water that had been previously 
distilled and sterilized. Four inoculations were made of which three 
were in leaf tissue and one in a leaf petiole. Only one of the leaves 
so treated showed any signs of hopperburn injury, and on this one 
there was a small brown area at the tip. In all cases, however, there 
was a marked lesion produced at the point of inoculation. Here the 


tissue seemed to collapse and the mid-vein became distorted In 
} 


dried specimens these lesions are very distinct, showing that the nymp 
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must have contained a toxic principle. Inoculation of check leaves 
with water blanks failed to produce injury. 


INOCULATION OF Potato LEAVES BY NEEDLE PUNCTURES 


On July 27, 80 nymphs in advanced stages were macerated ina smal! 
quantity of water. Small drops of this solution were placed on the under 
surface of the leaves and then using a very fine needle, the leaves were 
punctured 25 times. This procedure was repeated July 28, 29 and 30. 
July 31 one leaf so treated showed a slight burning at the tip but the 
others were normal. August 2 all leaves so treated but one showed 
a slight curling. August 10 this experiment was closed, there being 
no sign of hopperburn on any of the leaves, although there was a large 


scar at the point of inoculation 
INOCULATION BY MEANS OF CRUSHING THE NYMPH ON A LEAF ABRASION 


Having failed to get positive results in the above tests, it was 
decided to crush the live insects on the leaf, making in so doing a cut 
in the leaf surface. Three fifth instar nymphs were crushed near a large 
side vein of one leaf; one each day, on July 27, 28 and 29, respectively. 
At each point of inoculation the tissue turned yellow and then brown, 
but the injury was very localized and the rest of the leaf remained 
perfectly normal. <A second leaf received the same treatment except 
that on the first day a fourth instar nymph was used and the results 
were the same. Thirteen nymphs in various stages were crushed on 
a third leaf during a three day period and in this experiment the injury 
was much more noticeable. Not only did the tissue immediately 
beneath the crushed nymph turn brown but also the area surrounding 
it was affected in the same way. This was proof that the nymphs 
contain a toxic substance but in small quantities. 


INOCULATION OF Potato LEAVES BY LEAFHOPPER RESIDUE 


On July 29 the residue left over from 58 crushed adults in the needle 
inoculation experiments mentioned above was placed on potato leaves 
and leaf petioles and pricked in with a fine scalpel. Twenty-four hours 
later the tissue beneath had whitened and there was a decided lesion. 
However, the injury continued to remain localized and the leaves were 
apparently little affected by this except in one case. Here the lesion 
on the petiole was so pronounced that it was nearly girdled. This 


experiment demonstrated that the adults apparently possess the same 
toxic substance as the nymphs and further it partially explained the 
lack of better results in other inoculation tests; namely, that the mere 
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crushing of the insects apparently fails to dissolve enough of this toxie 
substance to produce injury in all cases. 


EXPERIMENTS WITH POTOMETER 


It was thought that it might be possible to get more of the leafhooper 
solution into the leaves by cutting them off and placing the stems in the 
solution so that it would be drawn up into the leaf by transpiration. 
Accordingly, a number of hollow glass tubes were bent into a “‘U”’ shape, a 
rubber tube was placed securely over one end of the glass tube and then 
into this rubber tube the stem of an entire leaf was firmly placed and held 
there by grafting wax. After trying this out and finding that most of the 
leaves remained fresh for some time under these conditions with water in 
the tube, a solution made from 50 crushed nymphs was poured into 
one of the tubes. The diameter of the tube was so small that it was 
possible to fill it with a highly concentrated extract. As this was 
darker colored than the water it could be easily seen that the extract 
was being drawn up into the leaf which promptly became flaccid and 
remained so without entirely wilting for five days. At the end of five 
days, on August 29, the leaf was removed. It had yellowed in certain 
areas, and there had been a tendency for the margin to roll up, a con- 
dition similar to the beginning of hopperburn. It was found that the 
cut end of the stem had partially decayed, a condition brought about 
by the fermentation of the insect remains in the water. The decayed 
part was cut off and the leaf placed with the stem in water. It soon 
freshened up and August 31 the leaf had recovered except in the in- 
jured portion. The injury resembled hopperburn very closely. Leaves 
in plain water remained perfectly fresh and showed no injury 
throughout this test, provided the apparatus was working properly. 
This experiment was repeated later with the difference that only the 
clear solution free from the insect remains was used, thus avoiding 
decay of the leaf due to fermentation. The leaf became flaccid as 
in the other case and then developed symptoms of hopperburn. 


DIscUSSION OF INOCULATION RESULTS 


The writers were at a loss at first to understand the variable results in 
the different inoculation tests with hypodermic needles as described in the 
preceding paragraphs. It was noted, for example, that extracts from 
crushed adults caused marked symptoms of hopperburn in one series of 
inoculations and negative results in another. Furthermore, it was noted 
that extract from crushed nymphs produced less abnormalities in the leaf 
tissue than from the macerated adults. This would indicate that 
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August, 


the nymphs contained less of the toxic substance than the adults, a 
fact not born out by previous experiments', where it was shown that 
the nymph is the more toxic of the two. Undoubtedly some difference 
in procedure not noted at the time may have been the cause of this. 
Failure to produce burning in all cases may have been due to inability 
to force enough of the liquid into the plant by means of the hypodermic 
needle. This represented a real difficulty in our earlier inoculation 
tests as the natural turgidity of the leaf made it almost impossible 
to force much of the extract in. The difference in the amount of ex- 
tract injected into the leaves as a result of this turgidity may explain 
the difference in the effects of the toxin in the leaf. That the negative 
results of the earlier experiments may have been due to the failure 
to introduce enough of the hopper extract to produce burning because 
of the natural turgidity of the leaves is also indicated by the success 
of the tests with a potometer. Another factor entering in was the 
difficulty of getting very much of the toxic substance into solution 
by a mere maceration of the insects in distilled water. Apparently 
not all or perhaps not even much of the toxic substance was extracted 
by this method as was indicated by the highly toxic action on potato 
leaves, of the residue composed of macerated insects after the clear 
solution had been drawn off. That the live nymphs do contain this 
toxic substance was demonstrated a number of times by crushing them 
over a leaf abrasion. Very distinct lesions as already described re- 
sulted in every case. 

The above tests need to be repeated on a larger scale and some better 


method devised for getting the toxin into the solution. Furthermore, 


extracts prepared from other insect species should be injected into 
the leaves as it is well known that insect sera often contain toxic prin- 


ciples. 


EFFECT OF BORDEAUX MIXTURE ON EMPOASCA MALI 
By F. A. FENTON AND ALBERT HARTZELL, Jowa State College, Ames, Iowa 


Since the establishment of the fact that Empoasca mali LeB. is the cause 


of potato tipburn, it was found that Bordeaux mixture in some way 
prevented this foliage disease by its action on this insect. It was 
thought at first that it acted as a repellent® because plants sprayed 
with this fungicide were noticed to have comparatively few leafhop- 


pers on them. The senior author’ demonstrated later that this com- 


‘Fenton, F. A. loc. cit. pages 76-77. 
*Fluke, C. L. Journal of Economic Entomology, Vol. 12, 1919, pages 256-257. 
‘Fenton, F. A. Journal of Economic Entomology, Vol. 14, 1921, pages 71-79. 
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pound acted as a repellent to the adults, the latter preferring to ovi- 
posit in unsprayed leaves when given a choice. Still further tests 
this year have also shown that while oviposition will take place when 
females are confined with plants completely covered with Bordeaux, 
yet very few eggs are laid under such circumstances. 


Taste I COMPARISON OF OVIPOSITION OF FE. mali ON PLANTS COMPLETELY SPRAYED Wittu Bor. 
DEAUX MIXTURE AND ON THOSE PARTLY SPRAYED 


Plant partially sprayed Ur I 
Entire plant | sprayed Unsprayed 
spraye ] | leaves leaves 

No. females used 36 24 24 12 72 ‘ 
Total No. eggs 
aid 42 27 147 155 371 
Average eggs per 7 
emale 1.54 1+ 13 6-4 


The above table summarizes results obtained in 22 experiments in 
which a total of 72 fertile females were used and 371 hatchings obtained. 
In these tests the insects were all examined under a lens to see whether 
they were gravid or not and only the former were included in the tests, 
The same number was placed in each cage on plants that were known 
to be free from mali eggs from other sources. All insects were removed 
after a ten days’ period and the hatching young were counted daily. 
Where there was a choice between sprayed and unsprayed leaves by 
far the majority of eggs were laid in the latter, the ratio being approx- 
imately six eggs per female for the ten day period in unsprayed leaves 
as against one egg per female in the sprayed. Where no choice was 
given the average was slightly higher on the sprayed leaves but here 
there were always some eggs laid in the unfolding leaves at the tip 
of the plant which were unavoidably partly or entirely free from 
the spray. 

It was then decided to test out the action of Bordeaux mixture on 
these insects in more detail. Potato plants were sprayed thoroughly 
with this compound. Both the 4-4-50 self-prepared formula and several 
commercial dry Bordeaux powders that were mixed with water were 
used. Single leaves from plants thus treated were placed in shell 
vials with individual leafhoppers. It was soon observed that there wasa 
surprising mortality among the nymphs and as a resu!t more vials were 
started, the exact instar of the nymph in each case being noted. The 
following table is shown to illustrate one experiment out of several 
that were conducted. In all about 100 insects were used in these 
tests and the writers feel that the results although preliminary are 
yet of sufficient interest to be presented here 
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Taa.e II Errect oF BoRDEAUX MIXTURE ON Empoasca mali NYMPHS 


Ne days lived 


Instar Min Max. Average No. insects used 
%y 1 l ‘ 2.3 10 
a, 3 $ me 3.4 5 — 
- 3 2 7 3.9 7 7 
i 2 i “ 14 | eatin headtG 
. 5 3 9 6 — . <e 


In not a single case did any of the nymphs feeding on sprayed leaves 
become adults. In some instances the insect would moult once but 
very often death occurred directly after the casting of the exuvium or 
even before the nymph could completely extricate itself. Bordeaux 
mixture acted comparatively slowly, some of the older nymphs living 
as long as nine days. In general the younger the insect the quicker 
death resulted upon being confined on a sprayed leaf, the length of 
time ranging from approximately two days in the case of the first 
instar to about six for the fifth. 

Careful observation disclosed the fact that the nymphs were not 
dying from starvation because they were either unable or refused to 
feed from the sprayed leaves. Once placed on a leaf well coated with 
Bordeaux, the hopper at first wandered about but sooner or later 
settled down and began to feed. In fact, very often the dead nymph 
would be found with its proboscis firmly fixed in the leaf tissue. Often 
twenty-four hours or more before death the insects would become 
affected, appearing sluggish and partly paralyzed. The fact that 
they were confined to shell vials apparently had little to do with it 
because in almost every case the nymph could be raised to maturity 
under these conditions on unsprayed leaves. Nymphs placed on 
sprayed potted plants in the insectary soon disappeared but whether 
they died or not is a question 

Similar tests with adults were carried out but as yet our data is 
insufficient on this subject In the few vials observed some adults 
lived for over two weeks and this would appear to show that Bordeaux 


1 


mixture is at least not very toxic to the adults and possibly it may 


not affect them at all in this respect 
Fi—ELD EXPERIMENTS 


The insecticidal value of Bordeaux mixture in the control of the 


i 


potato leafhopper was also shown by results obtained from field plots 


at Ames These plots consisted of a number of rows of potatoes of 


two varieties, namely: Green Mountain and White Blossom Irish 
Cobbler. These rows were sprayed with self-prepared Bordeaux 


mixture 4-4-50 formula alone and also in combination with black leaf 
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1 


40 added at the rate of 114 pints to every 100 gallons of spray.' Ap. 
plications were made June 17, June 28, July 7 and July 19, the spray 


being applied with a ten-gallon capacity hand pum, 


ry. . nail . } naan 
[Three plants were selected, one from each vari and one as a 
check, and the hatching leafhoppers were counted and killed daily 


A total of 822 nymp! s hatched from the Green Mountain, 864 from 
the Irish Cobbler, and 2573 from the check, the ratio of the counts on 


the unsprayed as compared with the sprayed being about three to one 


This did not represent the actual control as the young first instar 
nymphs were removed directly after hatching and before the Bordeaux 


mixture could act on them That this must have been the case was 
illustrated by the fact that on other sprayed plants only a few of the 
nymphs in the fourth or fifth stages were found This indicated that 
comparatively few of the young survived after hatching from these 
plants and only because they were able to feed on unsprayed leaves, 
many of which could be found on the vines no matter how carefully 
they were sprayed. These daily counts also showed that this material 
was cumulative in its effects, there being a decrease in the leafhopper 
population which continued from day to day due, as cage tests showed, 
to the repellent action on the ovipositing females and the toxicity to 


the nymphs 


EXPERIMENTS ON THE BIOLOGY AND TIPBURN DISEASE OF 
THE BEAN LEAF-HOPPER WITH METHODS OF CONTROL. 
(EMPOASCA MALI LE BARON) 


By A. H. BEYER 


The Bean Leaf-Hopper is generally distributed over the State of 
Florida, and is one of the most important insect enemies of the bean 
and other crops growing in the trucking sections of the state. The 
northern portion of the state, including Gainesville where the writer 
conducted his biological studies and experiments on control, during 
1921, there was found to be an over-wintering period, while southern 
Florida including the latitude at least as far north as Plant City, where 
it was quite apparent that there is no over-wintering period. According 
to a survey which was made in early February the following facts were 
revealed: all stages of the life cycle were collected from the castor bean 
host, and an outbreak was recorded on garden beans (Phaseolus vulgarts) 
at Miami, Florida as early as March 24. The earliest outbreak in the 


1The addition of nicotine sulfate did not increase the toxicity of the Bordeaux 


sufficiently to make any difference in counts between the two 1 
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northern part of the state, occuring on cowpeas, was August 20th. 
Thus it is evident that the conditions regarding seasonal history differ 
widely in Florida 
SEASONAL HIsTORY 
The Bean Leaf-Hopper was first found feeding in the field on March 
8 where it was collected abundantly on the poke weed (Rivina humilts) 
+h was growing in fence corners. The Adult stage was observed 
feeding on the lower foliage and the largest percentage of those recorded 
were females, however a considerable number of over-wintering males 
In fact some mating was observed from these individuals. 
The females were placed in small, glass cylinder cages one inch in diame- 
ter. well ventilated and containing small plants for food, where they 
could be kept under close observation with hand lens and binocular. 
Egg scars were first found on the leaves March 10, and on March 18 


the first nympns were recorded 
Follow ing is a series of generatio! as rect rd d in the outde OT labora- 
torv at Gain lle during 1921 
Experiment 
March 11 May 2 52 
Mav 2 ne 20 19 
June 20 August 5 16 
August 5 Sept. 30 56 
Sept. 30 Nov. 28 60 
Nov. 28 Dec, 15 Feb. 27th, 1922 
Making a total of six generations for the season 
I 1X] ; 4 + ‘ 131 
The 9 
Tl ( 59.3 
The length of life of the adult ranged from 32 to 64 days during summer 
flight. The incubation period ranged from 5 to 9 days. 


THE INFLUENCE OF CLIMATIC FACTORS 


The temperature for the year of 1921 reached a maximum of 101 
degrees F. during June and a mean maximum of 86.3 for the season, 
which was above the normal temperature for the latitude of Gaines- 
ville. The summer was dry and hot with the exception of June which 
had about a normal precipitation of 5.70”, while July was above normal 
having a rainfall of 15.03”, and October with 6.03” was about normal. 

Since the Bean Leaf-H: ypper has been recorded as reaching its optimum 
development during hot dry weather, it is evident that this species 


experienced a quite favorable Season for its development, however, 


is 


eS a = 
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the long dry periods caused much of the early beans to perish which 
resulted in the destroying of countless numbers of immature stages while 


the adults sought citrus and shade trees in quest of food 
TIPBURN ON BEANS 


It was noted after a few days colonization of the nymph stages on 
young bean plants, which were grown under insect proof cages, that the 
tips of infested plants were affected in a manner similar to that caused 
by spray injury, the adults and nymphs feeding on the mid-veins and 


+} - +} 


branches caused them to collapse, later the tip and margin generally turn- 


ed upward and took ona Vandyke Brown color as it rolled inward at the 
edges. The area remaining inside of this rolled margin turned to 
a pale brown color and, where light infestations occurred there remained 
small patches of yreen near the stem end of the leaf. Ina light infestation 
the rolled margins of the leaves would sometimes becoms broken and fall 
off, giving the leaf a ragged appearance and still a portion of the leaf would 
ren ain green unless it cor tinued to be infested In severe cases the 
leaves usually all become dry and drop to the ground and nothing 
‘ ‘ 5 
remains standing but the main stem The kind of soil as 
well as sunlight did not seem to be of any importance in 
minin 1] burnir ron the bear piants hot dri weathet CCT ed t has- 
ten its developement while umid weather and mi t retarded 
its development. Numerous variet tests were mad it none 
showed any particular resistant characteristics except some of the pea 
bean varieties 
NATURAL ENEMIES 
It was observed that this species was preyed upon by few natural 
enemies. Several species of spiders occasionally entangled an adult or 
nvmp! y their webs and 1 spect of mite w fou d f : the 
nymp The common sm red ar Dorymyrmu pyramicu vas 
noticed at frequent oc¢ ! being predaceous upon thi my es 
Commencing in July the Parisitic fung E-ntomophthora sphaeros- 
perma Fresenius) was noted to beattacking both the adults and nymphs 
of this spect When the disease was contracted thev die in si eral day 
in the adult vitl the win { <panded il 1 the c ad hear the ids 
coalescing over the body, especia the softer or fatty parts but often 
covering the chitinized portions as well. The host after death turns to 
a pale yellowish tint, while the fungous growth or mat becomes 


flattened on the upper surf®ce with the color varying from white to 
Nile green. The writer has experienced some succ¢ in artificially 


cultivating and disseminating this fungus 
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METHOD OF CONTROL 


The most difficult problem which was experienced regarding control 


was the wide range of host plants of E. mali. Since rotation is out of 


the question, and clean culture being of little value, after persuing a 


series of spraying experiments it was concluded that equally as much 


importance is to be attached to the method and kind of apparatus used as 


upon the formula itself Therefore, the writer has, after a series of 


experiments, designe d a sprayer attachment for truck crop insect control 


work which rendered better results for Leaf-Hopper control than any 


} 


other available equipment which 


was first tested out with poor results. 


The time when the spraying was started was found to be very impor- 


tant as the Leaf-Hoppers attacked the plants as soon as they had formed 


leave >» 


Since the Leaf-Hoppers attack 


the lower sides of the leaves 


1 


it would seem that only the lower sides would require an application of 


spray. As a matter of fact it was observed after a number of spraying 


] 1 

experiments ! ad bee n comple 
‘ 

were being sprayed, that often 


, ; 
not take flight when molested, 


habit and pass over the margin of the leaf to 


‘ted 


. where cnly the lower side of the leaves 


ymphs and also the adults, if they did 
would assume their sidewise running 
the upper side of the leaf in 


1 


uest of protection and would later resume feeding when a suitable 
qu g 
place was found which had not been thoroughly sprayed. 


A New SPRAYING DEVICE DESIGNED BY THE WRITER 


This device contains three wide angle mist spray nozzles, all of which 
are connected to a common hose which is attached to pressure pump 
and sprayer tank. These nozzles are enclosed within a canvas covered 
evlinder at least 36 inches in length and 24 inches in diameter. This 
cylinder « . ning S inches in width and running full length of 
the « d turned downward and serves as a passage 
for the 1 ts, as the « drical enclosure enveloping the 
plant er the rev \ wide angle mist nozzle centrally located 
in the t der directs the spray downward on top of the foliage. 
Two wid es located, one on each side of the 8-inch 
opening and midway betwee ends of the cylinder, which are adjust- 
abie to direct the spray either inward into the row of plants or upward, 


7 ‘ 17 


ther: DY making it DOSSIDIE ror 
with the lower side of the foliage 
with an adjustable iris curtain 


according to the needs and th 


he spray to make a thorough contact 


The ends of this cylinder are enclosed 
so that the aperature can be adjusted 
size Ot the plants 


SomE ADVANTAGES OverR THE COMMON METHOD 


1. It was found to prevent ¢ 


to the plants 


cape of insects when spray was applied 


SSS 
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2. Preventing their escape usually resulted in their being 
eithre contact with the spray or its colliodal vapor fumes which were 
formed from the combination of nicotine sulphate and whale oil soap 

3. It is adaptable in making a thorough application of spray on the 
smallest plants because two nozzles are adjacent to the ground: an 


important factor in the fall bean control work, as the leaf-hoppers colon- 





ize soon after the first leaves are formed 
!. By holding or confining spray close to the plants within the enclo- 
sure, the greatest efficiency and economy is produced by the spray, its 
vapor and fumes 
5. This spraying device can be operated successfully as fast as 
: a horse usually walks. An acre was sprayed in one hour, and with 
bY power or traction sprayer it can be operated by one n 
The writer plans to add some improvements to this apparatus and 
fF also make it adjustable for dusting work as well as liquid and volatile 


Sprays 
The following table summarizes results of some experiments where 


new design sprayer was used. 


SpRAYED Tests WITH CHECK ON CONTROL OF BEAN LEAF-HopperR AND TIPBURN 
Plat. N Spray Mate Distr D 1K A & > f 
Applied I killed 
Percer P t 
1 ( ck. 1 [ 0 0 0 0 0 = 
2 N tine S ate = 
40 1-1000 Ss 15 ”) 75 
3 Nicotine Sulphate 1-1000 7 
40° & Whale 
soat I 61 95 ao 
4 Whale Oil S 10 gal. H,O 71 7 COCO” 
l 
5 Bordeaux Mixture | 4—4—50 42 — 
6 Bordeaux Mixture +-4-50 ~ 
icotine Sulphat 1-S0O0O RS 95 
7 Kerosene Emulsior 7% S! 66 


Owing to the dry season six sprayings were applied at intervals of 
about a week apart. The spray material was applied at a pressure of 


} 
i 


200 pounds. After summing up the results on spraying tests the Nico- 
tine Sulphate and whale oil soap gave the best results with the Bordeaux 


te giving the next best results 


EXPERIMENTS WITH CONTACT INSECTICIDES FOR THE 
CONTROL OF THE JAPANESE BEETLE (POP/LLIA 
JAPONICA)! 

By B. R. Leacu and F. J. BrRin_tey Riverton, N. J. 


mixture, Nicotine Sulpha 


During the summer of 1920, while engaged in testing various in- 
secticides, the writers noted the fact that a soap solution killed the 
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Japanese beetle by contact. A series of tests were accordingly con- 
he season of 1920 and 1921 in order to determine the 


Tr 


ducted during 
factors influencing the use of soap alone and combined with other 
factor £ 

aterials when emploved as a contact spray for the control of the Jap- 
ma iployed for tl itrol of the Jay 
anese bee th ‘ and the Rose bee tle M cre da tvlus subspinosus). 

An efficient contact spray will no doubt have considerable appli- 


cation in the control of the Japanese beetle at this time, due to the 


fact that a suitable arsenical spray has not as yet been developed. 
The gregarious feeding habit of tl 
a large kill by the use of a small quantity of contact spray on a limited 
amount of foliage, since the beetles cluster thickly on grape vines, 
sweet cherries and smartweed, mainly feeding exposed on the upper 


e beetle is also conducive to securing 


surfaces of the leaves where they are readily wetted by a contact spray. 


MATERIALS EMPLOYED 


During the course of the experimental work the writers tested the 


it i 


various types of soaps. These included fish oil, rosin fish oil, laundry, 


borax, sodium hard and soft, and potassium soft soaps. The results 


+} t 


indicate that the type of soap is not as important as is the concen- 


tration of the spray solution although certain types of soap are better 
adapted to this purpose than others. Laundry soaps, for instance, 
when used, at the necessary concentration,will not remain entirely in solu- 
tion. They tend to form a thin jelly of rope-like consistency thruout 
the liquid, even when agitated. This is not the case with certain grades 
of sodium and potassium soaps manufactured from vegetable oils, 
such as soja bean oil. When this soap is dissolved in hot water and 
diluted to spray strength the solution does not gel, but remains in 
solution even on cooling. It is important to use a soap which does 


not gel in solution at spray strength, otherwise the spray solution is 
rs OsTAINED WitH Various Types oF Soaps tn SOLUTION WHEN Usep AGAINST 


TABLE I REesuUI 
THE JAPANESE BEETLE 





Typ Soaf Lbs. « Soap P. C. Killed Remarks 
ft 5 R« i er 
} oO 1-10 Infer ll even at high con- 
centra 
Rosin F O 1-10 
W e La 2 $ S p te led t gel 
, 0 Ge d i] 
Ve . i 2 ) Str g te ency t gel 
15 
Borax 2 0 
) 10 
> 1 Soja Bea 2 10 No tende to ge 
42 
6 } 
4 ¥ 
lO on 
Potassiur i Bean 2 10 
i 25 
a) 4( 
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uneven in concentration and does not give a constant kill throughout 
the area sprayed 

The results obtained from the use of various types of soap are given 
in Table 1. The spray was applied during the heat of day when the 
beetles were active 
The results indicate that the laundry, rosin fish oil and fish oi] soaps 


1 
+ 


are not fitted for this purpose. It will be noted that the efficiency of 
the sodium and potassium soaps is in proportion to the concentration 
of the spray solution. In warm weather sodium soja-bean soap at 
the rate of 10 pounds dissolved in 50 gallons of water gave invariably 
90% kill. Potassium soja-bean when used at the same concentra- 
tion resulted in a slightly lower mortality 

The effect upon the individual beetle when it comes in contact with 


the spray is pronounced. The conspicuous coloring of the insect is 


obliterated and it assumes a dull grayish black appearance. The legs 
straighten out, no violent movement takes place and death some- 
times occurs within thirty seconds. The complete mortality takes 
place within a few minutes. Secme of the beetles fall to the ground, 
while others remain hanging to the leaves by their tarsal claw 
ADDITION OF MATERIALS TO SOAP SOLUTIONS 

During the course of the experiments a number of materials were 

tested in this connection alone and with the soap solutior These 


+} ,\) 
oO} 


materials are included in thi 


1 
lower 
l i 


Sodium ploysulphides Worm seed « 
? 


Sodium thiosulphate Pin 
Carbon disulphid Lemon oil 


Acetone Toluene 


Castor Oil Sulfur 
Gum arabic Fusel oil 
Methyl alcoho] Potassium sulphid 


Kerosene emulsion Linsee 


lhe results indicate that the materials alon re ¢ ttle 
in this connection. and when tl ey ee ee ee 
In tnis connection, ane nen est ateTia ere aqaqdaed 
solution they did not improve the efficiency over that of the soap alon 
Seemingly Ot ail tne mater;rial tested, on one Was active 


the soap. For this reason the use of rosin fish oil or fish « 


agai + +} > 
agair he R 


the same as those with the J 
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of doubtful value in this connection, because these materials them- 
selves are mixtures of soaps and other materials, of which the soap alone 
is toxic 
Factors INFLUENCING THE TREATMENT 
The experimental results indicate that temperature is the limiting 


factor in the use of this treatment The best results are secured by 


spraying when the insects are exposed to the sun during the heat of 
the day. Under these conditions a consistent kill of 90% of the bee- 


tles was obtained whereas simultaneous spraying of beetles in the 


' ] mm #1 =) ¢ es 
shade never re sulted in more than 50 © mor ality 


In applying the material the best results are secured by using a coarse 


nozzle and sufficient pressure to thoroughly wet the foliage. 

The sodium and potassium soja-bean soaps are now selling at 8 to 9 
cents per pound and at the present price of these materials it costs from 80 
to 90 cents for 50 gallons of spra\ 

The experimental work with these materials has been confined en- 
tirely to field tests and observations and under the circumstances no 


1 


be offered at this time regarding the physiological 


= 


=—s 
explana 


action of the material upon the insect 


LARVAL FOOD HABITS OF THE JAPANESE BEETLE (POPILLIA 
JAPONICA NEWM.)! 


By Loren B. Situ, Riverton ] 


9 New Jersey 
For several years it was believed that the larvae of the Japanese 
beetle fed largely on decaying vegetable matter in the soil.? 
+} 


Observations made during the present season indicate that while 


a certain amount of humus and mineral matter passes through the 
digestive tract, the larvae feed principally upon the living roots of 
various plants 


FIELD OBSERVATIONS 


During April and May, 1921, the writer observed the larvae actively 
feeding on the roots of rye, clover, and several of the pasture grasses. 
Further observations made in fields of rye disclosed the fact that in 
nearly all cases the larvae were congre gated abi ut the roots of the 
rye stools. The larvae have also been found feeding on the large 


tap-roots of clover, some of which were nearly eaten through between 
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one and two inches below the crown. The larvae do not confine their 
attacks to grasses and legumes, since records have now been obtained 
of their feeding on the roots of such plants as iris, peony, gladiolus, 
arbor vitae, small conifers, as well as other ornamental plants and 
shrubs, and also on the roots of corn, beans and tomatoes 

The first injuries to grass sod which were noted occurred in a pasture 
in which the abundance of the larvae was between 150 and 200 to the 
square yard. Areas were injured to such an extent that the sod could 
be easily rolled up with the fingers. Many of the plants which did 
not have the roots entirely eaten off by the grubs were killed by the 
hot, dry weather which ocurred later in the season. Many weeds 
and coarse rooted grasses do not show any appreciable effects from 
the feeding of the larvae, whereas the finer rooted species such as blue 
grass and red top are killed. For this reason it is probable that the 
most important injury by the grubs will not usually result in the de- 
struction of the sod, but rather in the killing out of the more desirable 
species of grasses for pasture or hay purposes, and their being replaced 
by less desirable species. 

Golf courses offer particularly favorable situations for the develop- 
ment of Popillia japonica larvae. The Country Club course at River- 
ton, New Jersey was found to be generally infested with the grubs 
early in the Autumn of 1921. On the fairways and in the rough the 
infestation was variable, on an average of a number of diggings less 
than fifty larvae were found to each square yard. On several of the 
putting greens the larvae were very numerous, as high as one grub to 
the square inch being found. The grass was killed in limited areas 
on someof the greens. That the greens were not more seriously injured 
was probably due to the fact that they were regularly watered and 
rolled. Aside from the direct injury to the grass roots, the playing 
surface was rendered soft and spongy by the burrowing of the insects 
in the soil. It was noticeable that the most severe injury to the grass 
occurred on the higher portions of the greens and especially about the 
margins. These would probably be the places which would receive 
the least water when the greens were sprinkled. Much of the feeding 
on the greens was done close to the surface of the ground, the larvae 


in most cases occurred between % inch and 34 inch deep 
FEEDING HaBIts 


The feeding habits of the larvae have been observed many times 
both in the laboratory and in the field, and have been found to differ 


somewhat from those of certain of our native species. The larva 
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forms a cell in the soil slightly larger than its body and feeds on the 
fine rootlets at the top or bottom of the cell. The grubs usually fol- 
low the course of the rootlets until these are consumed before attacking 
others. It is this habit of feeding which has prevented the injury 
to grass from being extremely serious, since it is only in areas of heavy 
infestation that many plants are found which have all of their roots 
destroyed. It also follows that in areas which suffer from drought 
the injury has been the most noticeable and severe. 

The general movements of the larvae in the soil are vertical, where- 
as the larvae of Cyclocephala immaculata and Anomala sp., which 
are abundant in this region, usually feed and move in a direction paral- 
lel with the surface of the ground. During the seasons when the 
Popillia 1aponica larvae are feeding they occur in the soil at depths 
varying between '% inch and 3 inches. For a short time before the 
grubs descend on the approach of cold weather in the autumn and again 
during the period immediately preceding pupation, the depth at which 


the various individuals are found is more uniform. 
THIGMOTROPISM 


The larvae are positively thigmotropic to living roots and if these 
are not available, to stones, sticks, or to the bottom or sides of the 
breeding cage. The larvae have been found abundantly beneath 
stones in the field and for a distance of two or three feet from these 
stones no larvae could be found, although at a distance of five or six 
feet from the stones there would be twenty to twenty-five larvae to 
the square yard. In a young peach orchard which was cultivated the 
previous season and allowed to remain fallow over winter, there were 
numerous chickweed plants growing in the Spring of 1921. In the 
spaces between these plants the ground was bare. Fifty plots, each 
three square feet in area, were examined where no vegetation occurred 
and no larvae were found. On the removal of fifty chickweed plants 


an average of 7 larvae were found at the roots of each plant 
EXAMINATION OF THE CONTENTS OF THE FORE INTESTINE 


Dissections were made of a large series of larvae collected in grass 
sod and the contents of the fore part of the alimentary canal were 
carefully removed. It was found that the material eaten by the in- 
sects was composed of small soil particles, fresh plant tissue, and small 
pieces of plants which were partially decomposed. In order to deter- 
mine the approximate amount of plant tissue as compared with the 


mineral matter eaten by the larvae, four samples of about five grams 
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each were collected from the fore intestines of the grubs. These were 


dried, weighed, ignited and weighed again and the loss from ignition 
considered as representing the approximate proportion of plant tissues, 
by weight to the total material found in the fore intestines of the in- 
sects. The loss by ignition of the soil from which these larvae were 
collected was about equal to the per cent of ash in the grass roots and 
for our purpose these factors can be considered to offset each other, 
These figures indicate that plant tissues constitute about 67.33 per 
cent. by weight of the total material consumed by the larvae 


ANALYSIS OF MATERIAL EATEN BY LARVAE OF P. japoni 


Total weight of food collected 21.4134 gram 
Dry eae " 15.4769 
Ash remaining after ignition 5.0556 
Loss from ignition 10.4213 


Examination of the material contained in the fore part of the alimen- 
tary canal indicates the soil particles and pieces of plant tissue to be 
relatively uniform in size. The greatest variation occurred in those 
tissues which were partially decomposed. The following data on the 
extremes in size of particles found in the fore intestine are in each case 
based on fifty measurements: 


Fresh plant tissue minimum length 0.45 mm. 
maximum = 1.22 mm 
Fresh plant tissue minimum width 0.25 mm 
maximum acs 0.36 mm 
Soil particles minimum length ‘ 0.72 mm 
maximum ia 1.125 mm 
Soil particles minimum width 0.327 mm 
maximum “ 0.875 mm 


In order to determine the relative number of pieces of fresh plant 
tissue, decaying vegetable matter and particles of soil composing the 
aggregate in the fore intestines of the larvae, determinations were 
made of the number and character of the particles obtained from twenty- 
five grubs. The larvae were collected from grass sod May 20th, kill- 
ed by dropping in boiling water, and dissected immediately afterward. 
To separate the fresh plant tissues from those which were dead or 
partially decayed, it was necessary to stain and compare the cellular 
structure of the pieces found in the insect with the structures in fresh 
root tissues taken from the plants where the larvae had been feeding. 
The following tabulated statement indicates the approximate number 
and character of the particles of material found in the fore intestines 
of the larvae: 


Total number of pieces of fresh plant tissu 1375 64.3% 
ms si ns ‘“* decayed plant tissue 419 19.0°; 
mineral matter 344 16.0% 
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From the figures given it will be seen that from twenty-five larvae 


approximately 84.0% by volume of tl 


1 
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matter, and 64.3 per cent. of the total 


’ 
Tr 


was from the roots of living plants 


e material eaten was vegetable 
amount of material consumed 


In an experiment started May 2, 1921, 200 three-ounce tin boxes 


were filled with the following materials 


_— . 
tin Che object was to note the eTrect ¢ 
mortality, of the presence or absence 

. 11 . , 
Fifty tins were filled with rich sifted 


and one larva placed in each 
the larvae, as shown by the 
living plant roots in the soil. 


garde T) soil Fifty tins were 


filled with sifted subsoil taken at a depth of four feet, containing 1.45 


per cent of organic matter Fifty tins 1 
was added pieces of partly decaved 
had been washed Three weeks after 


tins were examin 


noted 


'T} = 1+ . bt ‘ - ‘ . 
larvae rhe results obtained were sin 
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occur through the destruction 
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grass roots from which the soil 
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Replicate series were conducted in the autumn using young 
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The larvae form cells in the soil and feed on the plant roots either 
at the bottom or top of the cell. The movements of the larvae in 
the soil tend to be vertical and most of the feeding is done betwee n ly 
inch and 3 inches below the surface. 

The larvae are positively thigmotropic to roots, ston ticks or 
to the bottom or sides of the breeding cage: 

Analysis of the material found in the fore intestines of the larvae 
indicates that plant tissues constitute about 67.33 per cent by weight 
of the total material eaten. When this material was examined micro- 


scopically it was found to be composed of somewhat uniformly sized 


pieces of fresh plant tissue, pieces of decayed plants, and particles of 
soil. The fresh plant tissue, on the basis of the number of pieces, 
constituted 64.3 per cent of the aggregate 

Experiments conducted in the laboratory indicate that the mor- 
tality of the larvae is greatly increased when they are i il or sub- 
soil without access to living roots, compared with the mortality occur- 
ring when they are in a mixture of soil and fresh sod. 


EULIA MARIANA FERNALD, A NEW APPLE FEEDER IN 
PENNSYLVANIA AND SOME RELATED FORMS ON APPLE 


By S. W. Frost, State College, Pennsyivani 
his species has not been found as abundant as the red banded leaf- 

11 . } Fastin an ‘ yr. 11 > tenant _ WHerearrwnuc!l y ; “7 ‘ 
roller, Eulia velutinana Walker whi Was previou rred to in 


the Jl. Econ. Ent. Vol. XIII 6, 1920. Although it is not as abundant it has 


been repeatedly collected, feeding both on the foliage and the fruit of 
: | . 7 7 | ’ 
the apple. An insect survey of Pennsylvania made during the summer 
7 ‘ “oxy ] } 7 ‘ 7) ] +4 “ory t 91 : ‘ 1; ‘ } 
of 1921 re vealed the species in several differ: counties, indicating tnat 
' ; y 1] tal lich +h +a—+ hat 3+ 1} . +1 } 
it IS Well CSLADHs ed In LLiD SLALC and ict Ile appvar;rel pecome 


adapted to the apple. Engel' (1908) records it from New Brighton, Pa. 
He notes that it was rare at that time and found it at rest on trees in 
the forest. Fernald? (1882) records it from Maine, Massachusetts and 
New York as a feeder on Oak. It has also been recorded asa feeder on 
Blueberry, Vaccinium by Smith* (1910 The larvae resemble the red 


7 » - 17 - P - 
banded leaf-roller in appearance 


and about three quarters of an inch long when fu orTOw! é are 
‘ ] - ] ; +} + ++ . 1 ¢} ] ly 

similar in habits, the majoritv winter as pupae and the adu issue 1n 
the spring, laying their eg n masses on the tn ind ches 
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not as adults and that there are three complete generations. The seri- 
ousness of this pest has been found considerably more than it was 
thought to be at first. It is now considered as one of the most important 
problems of the fruit growers of Pennsylvania, causing a considerable 
amount of scarring and side injury to the fruit. The life history of 
this species has been worked out in considerable detail and an ex- 
tension circular from State College is in preparation and will be ready 
for release in a short time. Bull, 169 from the Penn. State College 
deals with this species as well as other leaf-rollers and bud-moths of the 
apple in Pennsylvania 

A third species of this genus Fulta quadrifasciana Fernald has been 
reported from New York state as a pest on apple but has not been found 
injurious in Pennsylvania. It has been recorded from Canada, Maine, 
New Hampshire, Massachusetts, New York, Pennsylvania and Del- 
aware and no doubt has a general distribution throughout the North- 


Eastern part of the United States. As far as the writer is aware it 


It appears that the genus Eulta includes many injurious leaf-rollers 
of apple and that there may have been, in the past, some confusion of 
species. It is hoped that this note may be of value in calling to atten- 
tion the various species working on apple and that more concentrated 
work may be conducted with these feeder In Pennsylvania it is very 
evident that the genus Fulra includes the serious leaf-rollers and the 
marked difference in the life histories of these species make their control 
different from the control of the species of the genus Cacoecia which 
apparently are more injurious in New York state and portions of the 
country further Nort] 

Thanks are due Mr. August Busck for the identification of these 


EL, HENRY Annals Carnegie Mu 1 Vol. V No. 2 (1908). 
RNALD, ( H Tra Am. Ent \ LSS2). 
3 SMITH, |. B Insect f Ne Jer L910 


Scientific Note 
The European Nitidulid beetle. Heterostomus pulicarius Linn., has caused con- 
siderable damage to strawberry plantations in Columbia County this season and is 
present in Saratoga, Albany, Niagara and Schoharie Counties in New York State. 
In 1921 Mr. H. Morrison collected specimens of this beetle on the grounds of the 
Arnold Arboretum near Boston. On May 2, 1921, a single specimen was collected 


at Milford, Conn., by Mr. M. P. Zapp W. E. B. 


The Anomalas collected at New Haven, Con n 1920, and again in 1921, have 

recently been identified as Anomala ortent Water This insect is a native of 

Japan and some ten years ago caused much damage to sugar cane in Hawaii, but 
; 

” 


+1 


e 


parasites were introduced and proved successful in reducing the numbers of th 
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beetles below the destructive point. In Connecticut a few specimens only of this 
beetle were found on grass and weeds, on the edge of a nursery where new residences 
are being erected. W. E. B. 


Feeding Punctures of Insects. At the meetings in Toronto, last year, I was asked 
the nature of the feeding puncture of the greenhouse whitefly (7rialeurodes vaporal 


riorum West.) and was unable to give a definite statement regarding it. As 





stated at that time, the aphids in most cases select the soft bast of the vascular 
bundle. Allen has shown that the middle lamella consists really of two layers, one 
contributed by the secretion of each of the daughter protoplast The cell plate 
does not constitute the middle lamella but splits to form the plasma membranes of 
the daughter cells. It is along the cleavage plane of the middle lamella that the 
setal tract of the it louse proceeds and along this tract the setal secretion 1s laid 
down. While the feeding does not, therefore, injure the mesophyll cells this se- 


cretion often has a distinct reaction, the cells becoming enlarged, oedematous and 


devoid of chloroplasts. The reaction of this secretion appears to vary with different 
species and different hosts. Hargraves has studied the punctures of the green- 
house whitefly and it seems evident that this insect selects similar tissues for feeding. 
Trialeurodes vaporaritorum, then, should be grouped with the commoner aphids as 


‘rs which feed on the con- 


to tissue selection and not with such forms as the red spid 


. 4 7% " 7 ; 1 | 1 } . 
tents of the epidermal cells or a few cells immediately underlying eT 


A. C. BAKER, 


UL’. S. Bureau of Entomology 


Sea Coast Flea Beetle (Disonycha maritima Mann Injurious to Sugar Beets in 


Sacremento Valley, California. While conducting investigations on the beet leaf- 


hopper (Eutettix. tenella Baker) in the Sacramento Valley, Mr. G. Wright, formerly 


Agriculturist of the Alameda Sugar Company, and the writer visited some beet 


fields which were seriously injured by one of the Halticini, Disenycha maritima 


Mann. The foliage was riddled with holes and from 1-2 dozen beetles were found 
between the petioles at the crown of the beet or below lump of soil near the beet 
root. The beetles also gnawed holes in the beet root The pest was generally 


distributed over 157 acres of sugar beets near Knights Landing on May 27, 1919. 


The beet fields were visited again on June 16 an 





found. Trips were taken to the same fields in July the beetles had 
disappeared. During 1920, the same beet field 5-27, with 
Mr. A. J. Basinger, formerly Entomologist of the and the 
beetles were commonly taken but the injury was not so serious as during the pre- 


ceding spring. During the summer, however, the beetles again diasppeared. Al- 


though all beet centers were visited in the Sacramento Valley during the two seasons 
it was only in the Knights Landing beet district that this insect was found 
According to the literature nothing is known of the native food plants of this 


beetle. Mannerheim (Bul. der Naturforsch. Gesellsch. in Moscau, Bd. 16, p. 311, 
records the habitat in California on plants along the sea coast. Horn (Amer. Ent 
Soc. XIV, 1889, pp. 206-207) states that D. maritime occurs in California and Nevada 
Fall (Cal. Acad. Sci. VIII, 1901, p. 157) mentions one example taken at Pomona 
California in October. Van Dyke (Ent. News XXX, 1919, p. 244) found in the 
cleft of the rocks along the crest of the San Bruno hills which form the southern 
boundary of San Francisco County, fair assemblages of D. maritima during the winter. 
Specimens were kindly determined for me by Professor E. C. Van Dyke. 
HENRY H. P. SEVERIN, Ph.D. 


Calif. Agr. Exp. Sta. 
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The Distribution of the Pink Bollworm of Cotton, Pectinophora gossypiella Saun- 
ders, in Porto Rico. In July, 1921, Mr. Ignacio L. Torres, a Sub-Inspector of 
Agriculture, found a caterpillar injuring cotton bolls in plants at Humacao, Porto 
Rico, which on examination proved to be the pink bollworm, Pectinophora gossy- 
piella Saunders, and soon after the pest was found thruout the commercial cotton 
growing section of the island. A careful survey of the distribution of this insect 
was made during the past winter and spring (1922) by Mr. J. D. More, formerly of 
the pink bollworm eradication force of the Federal Horticultural Board, and the 
writer. 

Cotton plants or trees often occur along roads and in the yards about houses in 
most parts of Porto Rico, but are sometimes quite rare, especially in the coffee- 
growing mountainous districts of the interior. On such semi-domestic plants, 
the pink bollworm occurs all around the island near the coast, except around Maya- 
guez on the west, but it has not been found in the interior even a few miles from the 
ocean. It was not found on plants collected at the following places: Rio Piedras, 
Carolina, Canovanas, Rio Grande, Mameyes, Guaynabo, la Muda, Caguas, Cayey, 





Fig. 16.—Map of Porto Rico, showing Distribution of the Pink Bollworm of 
Cotton, Pectinophora gossypiella Saunders, in the Spring of 1922, as 
determined by J. D. More and George N. Wolcott. Black dots indicate 
infested plants, circles uninfested plants. 

Comerio, Bayamon Plantaje (Point Salinas), Toa Alta, Vega Alta, Manati, Ciales, 
Villalba, Garrochales, Utuado, Adjuntas, 14 km. north of Yauco, Lares, San Sebas- 
tian, Maricao, Mayaguez (Cerro de las Mesas), and Hormigueros. It is present 
thruout the commercial cotton growing region, Aguadilla to Arecibo, and has spread 
further into the interior here, to Moca on the west and to Bayaney on the east 
(15 km. from the coast) than anywhere else. 

The most heavily infested plants seen were on the beach south of Maunabo, in 
the southeastern part of the island, and it appears possible that its presence on the 
east and southeast coast represents a separate infestation, either from moths blown 
from adjacent islands, or seed washed ashore. It is supposed that the pink boll- 
worm was brought to Porto Rico in infested seed from St. Croix before its presence 
had been reported from that island, and thus established in commercial plantings at 
Sabana Grande (Lajas), Aguadilla to Arecibo, at the Laguna de Tiburones near 
Vega Baja, and on plants near the gin at Martin Pefia. The infestation eastward 
along the coast to Point Cangrejos and Loiza can be traced to seed brought from the 
gin, as most of the plants here are uninfested. The next infestation to the east is on 
the beach between Mameyes and Luquillo, and altho in the hills between Luquillo 
and Fajardo the cotton is uninfested, approaching Fajardo and extending along the 
east and south coast as far as Yauco, practically every plant is infested. On the 


West coast, some of the plants around San German and Cabo Rojo were infested 
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and north of Afiasco and at Coloso the infestation is light or doubtful, the interior 
of some of the bolls being characteristically stained, but no insects found. On the 
north coast outside of the cotton district, infested plants have been found at Bar- 
celoneta, Vega Baja and on the beach at Dorado, The pink bollworm has also 
been found in Vieques Island to the east of Porto Rico and in Mona Island to the 
west. GEORGE N. WoLcort1 
The Use of Poisons as Insecticides in The French Colonies. In an article in the 
Comptes Rendus des Séances de l’Academie d' Agriculture de France for the 29th of 
March, 1922, Veterinary Major H. Velu gives a very interesting statement of French 
laws which have operated to prevent the use of arsenical poisons, not only in France, 


1 
¢ 


but in her colonies. He shows that the use of these poisonous substances has given 


rise to no fatal accidents in America, and that the experiments made by the New 
Hampshire station from 1912 to 1916 have irrefutably established the fact that the 
dangers of the use of such poisons are greatly exaggaerated. He cites the use of 
arsenical baths against the Texas fever tick in the United States, and gives figures 
showing that in 1919 250,196 gallons of arsenical solutions were used, in which 


48,530,229 domestic animals were bathed. He states that by the use of arsenious 


acid and its derivatives, soluble or insoluble, immense regions in California, pre- 





viously deserted, have been transformed into productive country Thanks to 
arsenicals, he says, California inundates all the markets of the world with its fruits; 
and, thanks to the arsenicals, English—and Spanish—speaking countries produce 
cattle of the first quality He shows that the French are away behind and that the 
French colonists are ignorant, as a rule, of spray formulas and animal bath formulas. 
He states that it is quite evident that fruit orchards cannot be developed in North 
Africa unless they can be easily protected against injurious insects; and that high 
grade domestic animals cannot be raised without arsenical bat! He shows that 
the employment of arsenicals in agriculture in France is regulated by the law of the 
12th of July, 1916, a revision of the law of 1845, by the decree of the 14th of September, 
1916, and the Ministerial Circulars of the 14th of January, 1917, and the 27th of 


April, 1921. These laws allow the sale and the employment of insoluble arsenical 


compounds exclusively for the struggle against the parasitic diseases of plants. 
Contrary to the English law entitled ‘‘The Poisons and Pharmacy of 1908 
and the modifying texts, they do not apply in any case to soluble compounds how- 





ever indispensable for use against the parasites of domestic animal tolerate 


in a provisional way the use of soluble arsenicals in agriculture since the spring of 
1922. He shows that in June, 1921, the Academy of Medicine opened the question 
once more and Professor Cazeneuve argued again against the free use of arsenicals 
in agriculture. 

He shows that in France t 
or even negligible, but it is quite different in the colonies, where the prohibition of 


he economic side of the question is possibly secondary 


arsenicals, and even soluble arsenicals, will bring disaster and will greatly reduce the 
value of the products of the colonies. 

The French laws are applicable to Algeria, to the colonies and to the countries of 
the protectorate. This puts the French colonies at a great disadvantage with the 
English colonies and the Americans, who, with their essentially practical spirit, 
have not hesitated to permit arsenical baths and all of the arsenical sprays whether 
soluble or not; and the French rules are anti-economic and indeed superannuated. 

“Summing up,” he says, “‘the question resolves itself down to whether a few ac- 
cidents which have happened in France owing to the employment of arsenicals are 
sufficiently important to justify in the colonies the depreciation of extremely fertile 
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regions, the abandonment of fruit culture and stock raising, by the absolute or 
relative prohibition of methods judged by the whole world to be indispensable to 
agriculture, horticulture and stock raising, awaiting the day when modern biological 
methods will give us the beautiful results which we have a right to hope for, notably 
by the destruction of plant enemies through the help of beneficial exotic insects and 
the suppression of piroplasmoses by vaccination.” Ee Ch we. 

American Foul Brood. To transfer bees from infected hive to clean hive by 
the smoke method. Prepare a clean hive body with full sheets foundation. 
Place on this hive body a ventilated inner cover which may be made by cutting 
out about one-third of the sald cover or bee escape board and tacking wire 
screen Over the oper ing to make it bee- 

When ready to transfer bees from infected brood chamber to clean hive body in 
new brood chamber, which should be done during a honey flow, go to the infected 
colony sometime during the middle of the day when bees are working in the fields 
and remove the queen. Place her in a cage with a little candy and take care of her 
until ready to return her to the bees in the afternoon. 

About sundown take your clean hive body and go to the infected colony. Re- 
move the inner cover from the infected colony and place the clean hive body with 
full sheets of foundation and ventilated cover on top of the infected colony. Re- 
duce the entrance to the infected colony to about %¢ inch x 2 inches or 3 inches. 
Have your smoker well filled and giving a good dense cool smoke. Smoke the bees 
gently through the entrance to the old brood chamber, being careful not to use too 
much smoke or work the smoker hard or fast enough to make the smoke hot—dense 
cool smoke applied almost continuously gives the best results. The ventilated inner 
cover on the clean hive body on top of tl ld brood chamber will allow the smoke 
to escape and the bees not being able to escape at the entrance will leave the combs 
in the old brood chamber and attempt ‘o escape at the top of the clean hive body. 
By smoking gently for ten or fifteen minutes almost all the bees will desert the old 
brood chamber and cluster on the frames, top and sides of the clean hive body. 
You can tell pretty well when all the bees are out of the old brood chamber by looking 
into the clean hive body through the wire screen cover. When you are quite sure 
the bees are all out of the old brood chamber close the entrance and set it, with the 
clean hive body still on top, to one side and place clean bottom board on the old 
stand. Now gently lift the clean hive body, bees and all, off the old brood chamber 
and place it on the clean bottom board on the old stand. If any bees are left on top 
of the frames of the old brood chamber after removing the clean hive body they may 
be brushed off and placed in front of the new brood chamber. Replace the cover and 
the old brood chamber, closing it up bee-tight. By this time the bees in the clean 
hive body, which is now your new brood chamber on the old stand, will have quieted 
down so that you may give them back their queen which you have in the cage. 
This should be done by removing the stopper from the cage so the queen can escape 
and pushing the inner cover over just enough to lay the cage on top the frames. 
If the bees are still clustered on top the frames so as to make it impossible to move the 
cover far enough to permit placing the cage on top the frames without allowing 
bees to escape, push the open cage in under the frames at the entrance, but you 
should watch the entrance for four or five minutes to see that the queen does not 
come out as it sometimes happens that the queen not finding any bees on the bottom 
board and feeling that she is in a strange place runs out at the entrance and gets lost. 

If you have only one infected colony to treat you cannot very well save the healthy 
brood in the old brood chamber which you left closed up beside the clean hive body 
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or new brood chamber on the old stand. Then take it into the house at once and 
cut out the old combs and render them into wax as soon as possible so as to get rid 
of any possibility of infection from that source. Any bees found in the old brood 
chamber when opened in the house should be destroyed. Do not allow a single bee 
to escape as it might carry infection to another colony or to its own colony if the 
bees had cells drawn out enough for storing honey 

If you have two infected colonies to treat,transfer the stronger first and place the 
old brood chamber over queen excluder on the weaker one. Three weeks later 
remove the queen excluder and put a bee escape in its place. When the old brood 
chamber is clear of bees, remove it, close it up bee-tight and put it in the house 
Then transfer the second colony to a clean hive body in the same manner as the 
first and close up the old brood chamber and put it in the house. Then cut out and 
render all combs into wax at the same time. Do not let any bees from these old 
brood chambers escape to return to the hives. 

If you have several colonies to be treated you may use two or three of the weaker 
ones to stack up the brood chambers from treated colonies to save the healthy 
brood and strengthen the weaker ones. The old brood chambers from infectec, 
colonies may be placed on these weaker colonies over queen excluder as they are 
taken away from the treated colonies, stacking them up four or five stones high 
Three weeks after the last brood chamber was put on one of these colonies, the old 
brood chambers may be removed one at a time by the use of a bee escape until the 
colony is reduced to one brood chamber, and then bees transferred into clean hive 
body as described. 

If any of the “stackup”’ colonies have more bees than one brood chamber will 
hold when taking off the old brood chamber, it will facilitate the work to put on 
empty super between the brood chamber of the ‘‘stackup”’ colony and the last of the 


old brood chambers to be removed to give clustering space for the bee Put bee escape 
over the empty super and next to the old brood chamber toberemoved. Thisempty 
super should not be allowed to remain on more than a day or two or the bees will 
build comb init. If ready to transfer the bees to a clean hive body as soon as the 
last of the old brood chamber has been removed, which is the best time to do so, set 


the super with bees clustered in it to one side until you have transferred thebees from 
the old brood chamber to the clean hive body, then the bees in the empty super may 


be dumped in front of the clean hive body on the old stand and they will run in. 
I 


All the old brood chambers are taken into the house and combs cut out and ren- 
dered into wax and the hive bodies, bottom boards, inner covers, treated by burning 
out and the frames boiled in strong lye water to clean and destroy germs before 


using again. 

This method of transferring bees from infected brood chamber to clean hive 
makes use of the same principles as are used in shaking or brushing bees from the 
combs, but is free from the greatest objections raised to shaking or brushing. The 
principal advantage of the smoke method is that the transfer of the bees is made 
without fuss or mess—no infected combs exposed at any time—no honey scattered 
around to be gathered up by bees—no demoralized bees scattered around to get 
lost and possibly enter the wrong hive carrying the diseas« 

Ié the work is done carefully, as it should be done, there will be no bees outside the 
hive at any time, except a very few on the outside of the clean hive when it is re- 
moved from the old brood chamber and placed on the clean bottom board. These 
may be brushed off and placed at the entrance and they will go in the clean hive. 

W. L. WALLING 
Hardin, Montana 
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Have we reached the limit in methods of poisoning forest trees for 
protection against leaf eating caterpillars’ This question has been 
raised by the remarkably successful results of last season in poisoning 
the catalpa sphinx in Ohio and the fact that aeroplane dusting is being 
tested in New Hampshire for the control of the Gipsy Moth. Those 
familiar with the early work against this latter insect will recall the hand 
and low powered equipment used at that time and the manifest dispropor- 
tion between the apparatus and the size of the undertaking. Long 
strides have been made since those days and the present high pressure 
outfits with long lines of hose have greatly increased the range and 
efficiency of such treatment. There are obvious limitations even to 
these methods. It has been felt in the past that direct remedial measures 
were impracticable under forest conditions and such may always prove 
to be the case excepting, possibly in areas where there are unusually 
high values, as for example within relatively short distances of great 
centers of population. On the other hand, it is becoming increasingly 
apparent that forests must be better protected or there will in the near 
future be a dearth of wood and wood products, not to mention the part 
these growths play in modifying stream flow and tempering climatic 
conditions. There is a possibility of the economic entomologist in- 
vading the air and working out a practical method of checking by arti- 
ficial means unusual outbreaks of leaf feeders, possibly native as well 
as introduced. Wide spread depredations of this character, it is gener- 
ally conceded, result from a disturbance of natural relations and if this 
is the case, it does not seem unreasonable to believe that a moderate to 
somewhat thorough checking of the outbreak at its center would result 
in reducing the pests to such an extent that natural agencies would take 
care of the remainder. In other words, a somewhat superficial and from 
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an orchardist’s standpoint unsatisfactory type of poisoning may give 
all the protection needed in wild areas and if this should prove to be the 
case and could be clearly established, it might be entirely practicable 
to provide for a system of artificial checks which would do much toward 
maintaining a normal relationship between insect and plant life. The 
aeroplane with its distribution of the dust from above affords a ready 
means of placing the poison on parts of trees preferred by a number of 


destructive leaf feeders. The possibilities of any such method can be 
determined only by large scale work with a number of species and with 
this in mind we endorse the work in New England and express the hope 
that it is only the beginning of aserious attempt to determine possibili- 


ties along these lines. 


The apple red bug (/eterocordylus malinus Reut.) whose distribution has been 
generally known as the northeastern states is quite common in various parts of 
Iowa and has been reared from Crataegus and apple at Ames this year. There are 
specimens in the Iowa State College collection taken at Ames as early as 1897 
twelve years before the species was described by Reuter from New York. The 
writer’s observations in lowa as well as in New York indicate that Crataegus is the 
the original food plant of this spect 

WALTER H. WELLHOUSE 


preferred host and probably 


Infective Beet Leafhoppers (Futettix tenella Baker) do not Transmit Curly Leaf 
Daily.—<An infective beet leafhopper which completed all of the nymphal instars on 
a blighted beet does not transmit curly leaf daily. Three infective males, bred from 


eggs deposited by infective adults, passed through the last moult on July 30, 1919 


and were confined in three cages. In the first cag 


is provided with a 


= 
healthy beet daily; in the next experiment a healthy beet was put in the cage with 


{ 
the hopper at the end of every second day, and in the last experiment another male 


was allowed to feed, alternating daily, on a curly leaf and heal he work 
in the northern part of the San 


was conducted out-of-doors at Manteca situate: 


Tallax 74% ‘ } ] fe 1 4 } ‘ . t oe 4 
Joaquin Valley. Five sugar beets developed curly leaf of 49 be« used in the ex- 


periment. 


In the next experiment 1, 2, 3, 4 and 5 infective males which completed all of the 
nymphal stages on a blighted beet were confined in five cages in the greenhouse at 
Berkeley. A healthy beet was placed in each cage daily. When a leafhopper 


died, another was put into the cage, except in the one containing a single specimen. 


The experiment extended over a period of 54 days from November 1-December 24, 


1920 and was discontinued when the single male died. The results follow 
One infective male transmitted curlv leaf to 3 beet 5.59, in 54 i 
Two infective males transmitted curly leaf to 10 beet 18.5°7,) in 54 Ly 
Three infective males transmitted curly leaf to 31 beet 57.4' in 54 
Four infective males transmitted curly leaf to 28 beets (51.8 54 da 


Five infective males transmitted curly leaf to 34 beets (62.9° ) in 54 day 

Mean maximum 78.9 F,, mean minimum 61.7 F., mean 70.3 F. temperatures. 

Henry H. P. Severin, Ph.D 
Calif. Agr. Exp. Sta 
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Current Notes 


Mr. Paul M. Gilmer has been appointed assistant in entomology and economic 
zoology at the U1 iversity of Minnesota. 

Prof. E. W. Stafford of the Mississippi Agricultural College is teaching entomology 
at Purdue University « 

According to Science, Oberlin College conferred the honorary degree of doctor of 
science on Dr. Vernon L. Kellogg on June 21 

According to Science, Dr. R. P. Bigelow has been promoted to the professorship of 
zoology and parasitology at the Massachusetts Institute of Technology. 
Accord lir g to ke xperiment Station Rec ord, Mr John H. Harman has been appointed 
] 


extension specialist in entomology at the Michigan College and Station. 


According to Experiment Station Record, Mr. Clarence E. Mickel has been appointed 
assistant in economic entomology at the Minnesota University and Station. 


Mr. W. V. Balduf of the Ohio Agricultural Experiment Station, Wooster, Ohio, has 
been appointed assistant professor of entomology at the University of Illinois. 

The followi1 g temporary ap pointm«¢ nt +. ve be en made in the Bureau of Ento- 
mology: W. D. Mecum, Madison, Wis; J. M. , Kingsville, Tex; H. L. Weather- 
by, Birmingham, Ala. 

An extension has been made this summer to the Aylmer, Quebec, laboratory, 
Division of Forest Insects, in order to carry on additional biological studies 

Miss Mabel Colcord, Librarian of the Bureau of ee es the annual- 
meeting of the American Library Association at Detroit a Ann Arbor, Mich., 
June 26. 

rof. John avis, Lafayette, Ind., visited Washington, D. C., the first week in 

Prof. | J.D Laf Ind iW D. C., the first k 

aJune to confer with officils of the Bureau of Entomology on insect problems of inter, 


Mr. W.S. Abbott, who is in charge of the Insecticide Testing Station at Vienna, Va. 
will speak before the Insecticide and Disinfectant Manufacturers’ Association in 
Chicago, June 12-13. 

According to Science, Dr. Vernon L. Kellogg, permanent Secretary of the National 
Research Cot l 


1 1e annual Phi Beta Kappa address at the University of 
Virginia on June 


ncil, gave t l 
Mr. H. R. Painter of the Bureau of Entomology visited the Ohio Station recently 
in connection with making records on the date of seeding wheat plots on the severa 


district and county farm 


Science records the death of Dr. Alfred G. Mayer, director of the department of 
marine biology of the Carnegie Institutior Dr. Mayer died June 25, at Key West, 


Fla., aged fiftv-four year 
Mr. A. F. Burgess visited New Haven on June 5 for a conference over extending the 


gipsy moth quarantine on account of the additional territory found infested by the 


I 


scouting operations of the past winter. 
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The Mexican bean beetle is doing considerable injury in many sections of Ten- 
nessee, it being present in some 36 counties, with damaging infestations. 


Dr. E. D. Ball, Director of Scientific Research, U. S. Departme nt of Entomology, 
was scheduled to speak at the Ohio Agricultural Experiment Station, Wooster, Ohio, 
June 22, on “The Place of Agricultural Research in National Development.” 


According to Experiment Station Record, a new quarterly entomological journal 
will be published at Helsingfors, Finland, under the name of Notulae Entomologicae, 
The initial number has just appeared, and contains several original articles, ab- 
stracts and necrological notes. 

According to Science, Prof. J. G. Needham, head of the department of biology and 
entomology in Cornell University, is to exchange for the next college year with Dr, 
William A. Hilton, of the department of zoology, Pomona College, Claremont, 
California. 


The Bureau chiefs gave a luncheon at the Cosmos Club, Washington, D. C., 
May 11, in honor of the fifty-sixth birthday of Secretary Wallac Entomologists 
iM 


present were Drs. E. D. Ball, L. O. Howard and C. L. Marlatt. Dr. Howard acted 
as toastmaster. 

Dr. J. K. Haywood, Chairman of the Insecticide and Fungicide Board was sched- 
uled to address the Disinfectant Manufacturers’ Association at Chicago, June 12 
and 13, on ‘‘The Work of the Bureau of Entomology in Connection with the Enforce- 
ment of the Insecticide Act.” 


According to Science, Dr. C. P. Gillette, director of the Colorado Agricultural 


Experiment Station, delivered at the euees Public Library on June 6, a lecture on 


tu 
“Heredity and the Improvement of Man”’ under the auspices of the Genetic Foun- 
dation of Colorado. 


The following transfers are announced in the Bureau of Entomology: B. L. 
Boyden, sweet-potato weevil eradication, from Daytona to Tampa, Fla; W. H. 
Merrill, MacCleney to Tampa, Fla; E. R. Barber, southern field crop investigations 


to tropical and sub-tropical fruit insect investigations, effective June | 


According to Science, Mr. Hugh C. Huckett, a graduate studer it Cornell 
University, has been appointed entomologist for the newly-established laboratory 
for the study of vegetable crop pests on Long Island, to be maintained from State 
funds under the joint direction of the State Agricultural Experiment Station and 


the State College of Agriculture 





Mr. G. M. Stirrett, who recently graduated from the Ontario Agricultural College, 
has accepted a position with the Purdue Experiment Station for the summer, and 
this fall at the beginning of the school term, will become associated with the De- 
partment of Entomology, Purdue University, as graduate a 

Mr. C. M. Smith, assistant chen + been detailed for sever to the 
Bure au of Entomology laboratory Tallu ian, La , to study the nen il at ical 


properties of calcium arsenate u od in the control of the cotton boll weevil, with the 
idea of developing a more satisfactory produ 

Mr. G. F. Moznette of the Bureau of Entomology, who is located at Miami, Fla., 
has recently been elected an honorary member of the California Avocado Association, 
in recognition of the service he has rendered the industry in the United States by 


his work with the insect enemies of the avocado. 
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Mr. J. C. M. Gardner, Rhodes Research Scholar, who is proceeding to India to 
join the Indian Forest Service, is spending several days at headquarters. He has 
been visiting various entomological centres in the United States, and before coming 
to Ottawa, spent some time with Mr. R. Hopping, in charge of our Forest Insect work 
in Bristish Columbia. 

According to Sctence, the University of Maryland at its commencement on June 10, 
conferred the honorary degree of doctor of science upon Eugene Amandus S hwarz, 
honorary custodian of Colcoptera in the U. S. National Museum. Dr. Schwarz 
began official work as a specialist in Coleoptera for the Division of Entomology 
under the U. S. Commissioner of Agriculture in 1878. 


Mr. William Moore of the Japanese beetle laboratory at Riverton, N. J., spent 
a week in Birmingham, Ala., going over insecticide tests with N.F. Howard. A large 
series of new combinations is being tested at the present time, in addition to the 
standard series of arsenicals which Mr. Howard is now testing, both for insecticide 


injury and insect control. 


to Science the gold medal of the 





According an Society of London, which 


is given in al t 


to a botanist and a zoologist, was this year awarded to 


* 


ative vear 


‘ 
rr 
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Prof. E. B. Poulton, at the anniversary meeting on May 24. In making the presen- 
tation, the President, Dr. A. Smith Woodward, referred to Prof. Poulton's long labors 


in entomology, and his keepership of the Hope Collection at Oxford. 


Mr. R. H. Van Zwaluwenburg, formerly of the Bureau of Entomology and now 
entomologist of the United Sugar Companies of Los Mochis, Sinaloa, Mexico, has 
gorfe to Cuba to collect specimens of the tachinid parasite of the sugar-cane moth 
borer for introduction into Mexico. This parasite has already been introduced into 
Louisiana by the Bureau. Mr. Van Zwaluwenburg is co-operating with the sugar- 


cane insect laboratory at New Orleans 


According to Experiment Station Record, the New York State legislature made 
an appropriation for the purpose of studying the problems of truck crop growers 
on Long Island, the work to be under the joint direction of the State Station at 
Geneva and the New York State College of Agriculture. The act carries an appro- 
priation of $45,840 to provide for the purchase of a tract of land, the erection of a 
greenhouse, the purchase of equipment and the employment of an entomologist and 
t the Station. 


a plant pathologist to be permanently located at 


Dr. Charles P. Alexander, of Urbana, IIl.- has been elected assistant professor 
of entomology at the Massachusetts Agricultural College, to fill the vacancy caused 
by the resignation last year of Dr. W. S. Regan, who was called to Montana. Dr. 


Alexander is a graduate of Cornell University and since graduation, he has taught 
at Cornell, the University of Kansas and the University of Illinois. For two years 
he had charge of the insect collections at the University of Kansas, and for the past 
three years has been connected with the Illinois State Natural History Survey, and 
has had charge of the insect collection Dr. Alexander has specialized in systematic 
entomology, particularly in the dipterous family Tipulidae. He will assume his 
new duties next September. 


Mr. Arthur Gibson, Dominion Entomologist of Canada, spent April 21 to 24 
inclusive, in Washington, D.C. On April 23d he attended a meeting of representa- 
tives of biological societies called by the United States National Research Council. 


On April 24th, by invitation of Dr. Howard, he attended the first session of the 
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National Academy of Science at which Dr. Howard presented a paper relating to 
some recent work of the United States Bureau of Entomology in importing parasites 
of injurious insects. The balance of the time at Washington was spent in conference 
with various members of the Bureau. On April 25th, Mr. Gibson spent the day in 
the neighborhood of New York in company with Mr. Shaw who is in charge of the 
United States Federal Horticultural Board work at that port The vacuum steriliz- 
ing plant at Brooklyn and the vacuum fumigation plant at Staten Island were visited, 
April 27th was spent with Dr. T. J. Headlee, State Entomologist of New Jersey, 
In the morning in company with Messt 
to the gipsy moth infestation and in the afternoon certain phas« f the New Jersey 


mosquito work were examined 


We learn from Nature that a prize of $5,000 is offered by Mr. Frank J. D. Barnjum 


of Montreal for a practical method of combating and suppressing 1 pruce bud 
worm, bark beetle and borer, which have caused such tremendou mage in the 


forests of Eastern Canada and the United State TI rT I I Vue be ilone 
has suffered a loss during the past ten years of 150,000,000 cords of star g pulpwood 


by these pests, which represents a market value in pulpw irs, 
or if manufactured into paper, of seven billion dollar This repr nt loss of 
wood sufficient for forty-five vears’ requirements for newsprint for t North Ameri- 


can continent. The competition closed on August 1, and the $5,000 will be given 
for the successful suggestion that is accepted by the judges, who will b r William 
Price of Messrs. Price Bros., Quebec; Dr. C. D. Howe, dean of the facult f for- 
estry, Toronto University: Mr. Fred A. Gilbert, Great Northern Paper Company 
Bangor, Maine; Mr. G. C. Piche, chief of forest service, Quebec, and Mr. Ellwéod 
Wilson, Laurentide Company, Grand Mere, Quebe Competitive suggestion 
should reach Mr. Frank J. D. Barnjum, New Birks Building, Montreal, Canada, 
before August 1. 

Announcement has been made of the following appointments in t Entomologica 


Branch, Canadian Department of Agriculture Mr. A. Kelsall, Assistant Entomolo- 


and will assist Mr. Hopping in the pine bark beetle control work in Brit Columbia. 
Mr. A. W. MacKenzie and Mr. R. E. Balch have been appointed emporary In- 
vestigators of insect Pest Mr. MacKenzie will assist Mr. Dunn in New Brunswick 


and Mr. Balch will be stationed for the present at the Aylmer, Que., forest insect 


Hawkins has been attached to the Fredericton laborato is I t Pest Investi- 


gat rT 


of the larch sawfly, larch case-bearer, etc. Messrs. A. Fowler, C. S. Thompson and 


W. L. Oliver, have been attached as Investigators of Insect Pests, to the Port Stanley 
laboratory in connectior witl Cort Porer Quarantine worl ler I Tat ippoint- 


ments for the summer: Mr. Walter Carter, Junior Entomologist, at Lethbridge, 
Alta; Mr. George Hammond, Insect Pest Investigator at Ottawa He recently 
received his B.S.A. degree from McDonald College; Mr. A. A. Wood, Insect Pest 
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Investigator at Strathroy, Ont.; Mr. R. H. Painter, Junior Entomologist, at Port 
Stanley, Ont.; Mr. H. E..Gray, Junior Entomologist, at Lethbridge, Alta.; Mr. 
A. Robertson, Junior Entomologist, at Treesbank, Man.; Mr. R. M. White, Junior 
Entomologist, at Treesbank, Man. Mr. J. N. Knull, of the Pennsylvania Depart- 
ment of Agriculture, Harrisburg, Pa., has been appointed as a temporary Entomolo- 
gist for the summer and will assist Dr. Craighead in the spruce budworm investiga- 
tions. Mr. Knull reported for duty on May 29th and accompanied Dr. Craighead 
on his recent trip to Long Lake, Que Mr. C. B. Garrett appointed temporarily as 
an Insect Pest Investigator is making collections, etc., in the Banff district. Mr. 
L. M. How, appointed temporarily as an Insect Pest Inve 
on May IItl 


tigator, reported for duty 


The American Association for the Advancement of Science, Pacific Division meeting 
at Salt Lake City was attended by quite a number of Entomologists. Saturday, 
June 24th, the Entomologists, Pathologists, Ecologists and members of the Society 
of Western Naturalists made an excursion up Parley’s Canyon to study notable 
formatior nd the peculiar flora and fauna. About fifty persons made the trip. 
Among the persor ttending this excursion wer Professor E. V. Gautier, of the 
University of Algiers; Dr ]. P. Lotsy, of the University of Leyden; Professor F.B. 
Sumner, of Scripps Institute for Biological Research; Dr. David Starr Jordan, of 
Stanford Universit Dr. Barton W. Evermann, California Academy of Sciences; 
Professor G. B. Rigg, University of Washington; Dr. W. L. Tower, American Hos- 
pital, Tampico, Mexico; E. P. Van Duzee and wife, California Academy of Sci- 
ences; Mr. R. E. Campbell and wife, Bureau of Entomology, Alhambra, California; 
A. O. Larsen, Bureau of Entomology, Alhambra, California; Professor Hazel Field, 
Mac Coun College, New Oleans, La.; A. R. C. Haas, Citrus Experiment Station 
Riverside, California; Professor G. W. Hungerford, University of Idaho; J. M. 
Reeder, University of Idaho; Dr. A. L. Lovett, Oregon Agricultural College; F. S. 
Baker, Forest Set e, Ogden, Utah; H. S. Reed, Citrus Experiment Station, Riv- 
erside, California; Dr. I. M. Hawley, and Dr. B. L. Richards, Utah Agricultural 
College, Logan, Utah; Professor H. R. Hagan, and Prof 1 Pansy Evans, Univer- 
sity of Utah; Professor A. O. Garrett, Salt La City High Schools, George I. 
Reeves, Bureau of Entomology, Salt Lake Cit G. G. Thorne, Bureau of Plant 
Industry, Salt Lake City; Dr. E. G. Titus, Utah-Idaho Sugar Company, Salt Lake 
C 


Messt Leslie Rogers and Frank D. Luddington have been given temporary 
emplovment t the Connecticut Statior " nurserv inspection work. 
The brown-tail moth work in Nova Scot - mpleted on March 31, a total 


of 979 nests wer lected during the winter mpared with 530 collected during 


Inspectors of the Federal Horticultural Board on the Mexican Border have been 
kept busy intercepting, it operation with Customs officials, contraband plant 


material. To illustrat luring the fiscal r of 1921 and 1922, 19,773 avocados 


rol ‘ Fed Horticultural Board attended the meet- 
ing of the American Association of Nurserymen in Detroit from June 28 to 30, and 
gave an address on ‘‘Protecting American Nurserymen Against Foreign Plant Pests. 
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Pacific Slope Notes 
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Di The creation of the Plant Protection Institute and the untiring labors of its pres- “t 


on nt chairman have played an important part in the interest in insecticides now 4 


being show It honed that this organization ma ontinue to point the way iG 
- and call to the attention of entomologists the 1 1 of investigations along various fh 
Xe lines and especially to correlate the work be one in the various parts of the United ‘ 
b 
‘ State Summer sprays for the control of le inset is much needed at the 


‘ ; ‘ ‘ ’ 4 


present time, and reports being received dai istrate the little we know as to 





the cause of summer injury by lime-sulphur and certain other summer sprays. bd: 
n- Publicatior have recently hown an it I he de velopment of parafhine i 
r : y f t t ‘ 1 f eT 

Ol } . i 
I] There is need for studies on the further f such prominent “special-use’’ in } 
" . ; : , 1 ’ : f rT4 ’ 1 
2 secticid t dium fluoride and chlor of mercur The almost universal f 


p. use of paradichlorobenzene for the contr f the peach tree borer is evidence of R 
g the great need of underground fumigant I calcium arsenate-gypsum control 
Ww for the striped imber beetle, discovered by Messrs. Houser and Balduf is an 

achievement of great valu It might be of interest to note that Mr. H. A. Cardinell 


of the Missouri Extension Department, report " \mer. Soc. for Hort. Sci., 


( 
k 1921, pp. 125-130) experiments against t triped cucumber beetle and observes 
7 that a mixtur f one pound of arsenate of lead, pound of Paris green, and 15 yi 
' f ed lim f e€ against the cucum 
‘ tow heeth ‘ f burning, than did the 

, xture Ar gested several year 


oleate In Indiana t insecticide has been tested Mr. H. F. Dietz, and the 
- t i é for greenhouse croy 

] le I e interest to all ento 
T t { tne ist Car are very 
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SUMMER MEETING OF THE ENTOMOLOGISTS OF THE NORTHEASTERN PART 
OF THE UNITED STATES 


tly 26 to 2S 1 *ntomologist € the nort tern part of the United State 
On | " Ps | ‘ Uni 1S 
western fruit section of New York State. On Wednesday 


Rochester. At 1 meeting Dr. D. N. B lin of Russia gave a brief resumé of 


entomology and conditions as they exist in R toda lor. Headlee, the chairman, 


1 a nomit committee and Mr. Burgess reported on the coming annual 
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